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Abstract

Pregnancy is an important time for a woman’s mental health and the beginning of the
relationship with her baby. Significant gaps remain in our knowledge about women’s
experiences throughout this period. This thesis aims to contribute new knowledge via five
studies examining the experiences of pregnancy, mental health and bonding in pregnancy.
Study 1 is a systematic analysis of the existing literature on the relationship between
maternal mental health, maternal-fetal attachment (MFA) and early postpartum bonding.
Findings from 25 studies revealed a predominant focus on depression, with higher depression
associated with lower MFA. Identified gaps and limiting features in the research included:
differences in how to define and measure MFA; failure to account for demographic variables;
lack of studies spanning the pregnancy and early postpartum periods; wide variation in
assessment time points; and use of generic domain mental health measures.
Building on the key issues and gaps highlighted in this systematic review, four novel
studies were conducted which followed a community sample of 122 Australian women from
early to late pregnancy. Study 2 examined the role of pregnancy acceptability and intendedness
in maternal mental health and MFA in early pregnancy (n = 116). Women with low pregnancy
acceptability reported higher distress, lower MFA, and lower physical and environmental
quality of life (QOL). Intended pregnancy was associated with higher physical QOL only. The
relationship between distress and MFA was moderated by women’s degree of pregnancy
acceptability. Study 3 qualitatively explored the rewarding and challenging parts of pregnancy
for contemporary Australian women (n = 113). Thematic analysis of qualitative surveys
completed in early to middle pregnancy revealed that women were thinking about the joy of
social sharing and opportunities for bonding, in addition to considering how their identity may
change and the modifications required in daily life to accommodate their pregnancy. Women
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identified contemplating the financial implications of having a baby and home relocation as
commonly experienced stressors. Building on from how women were thinking and feeling
towards their baby, Study 4 examined how women start to conceptualise their baby as an
individual, a process referred to as mind-mindedness. This study investigated the relationship
between antenatal mind-mindedness and MFA during the second and third trimesters, and
assessed the usefulness of scaffolding questions for eliciting women’s comments about their
baby’s predicted mental life (n = 43). Positive correlations were observed between mindmindedness comments and MFA. Prompts within the mind-mindedness task resulted in 42 out
of 43 women making at least one mental prediction about their baby. Study 5 examined the
changing trajectory of women’s positive and negative mental health from early to late
pregnancy (n = 122). Across the sample, distress increased while wellbeing and self-criticism
decreased. Poorer mental health in early pregnancy was predictive of distress in late pregnancy.
Higher self-criticism was associated with lower distress in early and late pregnancy.
Taken together this body of work yields important insights about the complex
relationship between mental health and bonding across pregnancy. Speaking directly to women
about their experiences, thoughts and feelings during pregnancy yielded rich and novel data.
This thesis provides a valuable foundation for both advancing knowledge and improving
clinical care for pregnant women.
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Formatting Statement

This thesis has been prepared in journal article compilation style format, with each
manuscript written for a specific journal and target audience. All manuscripts have been reformatted to a single style for the purpose of this thesis using APA 7th style.
Chapter 1 presents an introduction to the thesis and an overview of the literature around
maternal-fetal attachment (MFA), mental health during pregnancy, antenatal mind-mindedness
and pregnancy experiences. It describes the objectives and significance of this research.
Chapter 2 presents a systematic review of the current literature on maternal mental
health with MFA and early postpartum bonding. It has been peer-reviewed and published in
PLOS ONE.
Chapter 3 presents a cross-sectional investigation of the role of pregnancy acceptability
and pregnancy intendedness in maternal mental health and MFA. It is currently under peerreview at BMC Pregnancy and Childbirth.
Chapter 4 presents a qualitative analysis of women’s reports of the rewarding, difficult
and stressful parts of pregnancy. It is currently under peer-review at Journal of Creativity in
Mental Health.
Chapter 5 presents a longitudinal examination of antenatal mind-mindedness and MFA
in women in the second and third trimesters. It is currently under peer-review at Healthcare for
Women International.
Chapter 6 presents a longitudinal investigation of the trajectory of maternal wellbeing,
distress and self-criticism from early to late pregnancy. It is currently under peer-review at
BMC Women’s Health.
Chapter 7 synthesises the findings from the thesis, specifically outlining clinical and
research implications. It closes with an outline of the strengths and limitations of this research
and directions for future research.

8
Statement of Contribution of Others

This statement of authorship identifies the nature and extent of contribution of the PhD
candidate and all co-authors for chapters based on journal articles. The contributions follow
the CRediT taxonomy of roles for authors.

Chapter 2: Study 1 – A Systematic Review of Maternal Wellbeing and its Relationship
with Maternal-Fetal Attachment and Early Postpartum Bonding
Authors: J. McNamara, M. L. Townsend, J. S. Herbert
Author
JM

MLT

JSH

Contributions
Conceptualisation
Methodology
Investigation
Formal analysis
Writing – original draft
Writing – reviewing and editing
Conceptualisation
Formal analysis
Writing – reviewing and editing
Supervision
Conceptualisation
Investigation
Formal analysis
Writing – reviewing and editing
Supervision

Chapter 3: Study 2 – The Role of Pregnancy Acceptability in Maternal Mental Health
and Maternal-Fetal Attachment During Pregnancy
Authors: J. McNamara, A. Risi, A. L. Bird, M. L. Townsend, J. S. Herbert
JM

Conceptualisation
Methodology
Investigation
Data curation
Formal analysis

9

AR
ALB

MLT

JSH

Writing – original draft
Writing – reviewing and editing
Formal analysis
Writing – reviewing and editing
Conceptualisation
Formal analysis
Writing – reviewing and editing
Supervision
Conceptualisation
Formal analysis
Writing – reviewing and editing
Supervision
Conceptualisation
Formal analysis
Writing – reviewing and editing
Supervision

Chapter 4: Study 3 – Women’s Experiences of the Rewarding and Challenging Parts of
Pregnancy: A Qualitative Study
Authors: J. McNamara, M. Baltoski, M. L. Townsend, J. S. Herbert
JM

MB

MLT

JSH

Conceptualisation
Methodology
Investigation
Data curation
Formal analysis
Writing – original draft
Writing – reviewing and editing
Methodology
Formal analysis
Validation
Writing – reviewing and editing
Conceptualisation
Formal analysis
Writing – reviewing and editing
Supervision
Conceptualisation
Formal analysis
Writing – reviewing and editing
Supervision

10
Chapter 5: Study 4 – Antenatal Mind-Mindedness and its Relationship to MaternalFetal Attachment in Pregnant Women
Authors: J. McNamara, A. S. Mitchell, S. R. Russell, M. L. Townsend, J. S. Herbert
JM

ASM

SRR

MLT

JSH

Conceptualisation
Methodology
Investigation
Data curation
Formal analysis
Writing – original draft
Writing – reviewing and editing
Investigation
Data curation
Formal analysis
Validation
Writing – reviewing and editing
Formal analysis
Validation
Writing – reviewing and editing
Conceptualisation
Formal analysis
Writing – reviewing and editing
Supervision
Conceptualisation
Formal analysis
Writing – reviewing and editing
Supervision

Chapter 6: Study 5 – Maternal Wellbeing, Distress and Self-Criticism Throughout
Pregnancy
Authors: J. McNamara, M. L. Townsend, J. S. Herbert
JM

Conceptualisation
Methodology
Investigation
Data curation
Formal analysis
Writing – original draft
Writing – reviewing and editing

11

MLT

JSH

Conceptualisation
Formal analysis
Writing – reviewing and editing
Supervision
Conceptualisation
Formal analysis
Writing – reviewing and editing
Supervision

Josephine McNamara

Annaleise S. Mitchell

Sophie R. Russell

Alixandra Risi

Meagan Baltoski

Amy L. Bird

Michelle L. Townsend

Jane S. Herbert

12
Table of Contents
Chapter 1: Introduction and Aims ....................................................................................... 22
1.1. Preamble ........................................................................................................... 23
1.2. Maternal-Fetal Attachment ............................................................................... 24
1.2.1. The Origins of the Study of MFA .............................................................. 24
1.2.2. Mecca Cranley and the Maternal-Fetal Attachment Scale ........................ 25
1.2.3. Mary Müller and the Prenatal Attachment Inventory ................................ 27
1.2.4. John Condon and the Maternal Antenatal Attachment Scale .................... 28
1.2.5. Modern Conceptualisations of MFA ......................................................... 30
1.2.6. Individual and Demographic Factors Affecting MFA ............................... 30
1.2.7. Importance of MFA ................................................................................... 31
1.2.8. Limitations of the Construct of MFA ........................................................ 32
1.3. Mental Health.................................................................................................... 34
1.4. MFA and Mental Health ................................................................................... 38
1.4.1. General Distress ......................................................................................... 38
1.4.2. Depression.................................................................................................. 39
1.4.3. Anxiety ....................................................................................................... 39
1.4.4. Stress .......................................................................................................... 40
1.4.5. Wellbeing ................................................................................................... 40
1.4.6. Links between Pregnancy and Postpartum ................................................ 41
1.4.7. Summary of the Literature on MFA and Mental Health............................ 42
1.5. Self-Criticism .................................................................................................... 42
1.6. Pregnancy Intendedness and Pregnancy Acceptability Frameworks ................ 44
1.7. Mind-Mindedness ............................................................................................. 45
1.7.1. Antenatal Mind-Mindedness ...................................................................... 47
1.7.2. Antenatal Mind-Mindedness and MFA ..................................................... 48
1.8. Lived Experience of Pregnancy ........................................................................ 48
1.9. Summary of Gaps ............................................................................................. 50
1.10. Aims and Outline of Thesis ............................................................................ 51

13
Chapter 2: Study 1 – A Systematic Review of Maternal Wellbeing and its Relationship
with Maternal-Fetal Attachment and Early Postpartum Bonding ................................... 53
2.1. Introduction ....................................................................................................... 54
2.1.1. Background ................................................................................................ 54
2.1.2. Study Aims................................................................................................. 57
2.2. Method .............................................................................................................. 59
2.2.1. Protocol ...................................................................................................... 59
2.2.2. Search Strategy .......................................................................................... 59
2.2.3. Study Selection .......................................................................................... 60
2.2.4. Quality Assessment .................................................................................... 61
2.2.5. Data Extraction .......................................................................................... 62
2.3. Results ............................................................................................................... 63
2.3.1. Literature Search ........................................................................................ 63
2.3.2. Overview of Included Studies .................................................................... 67
2.3.3. Statistical Analyses .................................................................................... 68
2.3.4. Main Findings ............................................................................................ 72
2.3.5. Additional Findings ................................................................................... 77
2.4. Discussion ......................................................................................................... 92
2.4.1. Is There a Relationship Between Mental Health, MFA and Postpartum
Bonding? .......................................................................................................................... 92
2.4.2. Study Design and Methodology................................................................. 93
2.4.3. Use of Diverse Generic Domain Mental Health Measures ........................ 94
2.4.4. The Construct of MFA and How it is Being Measured ............................. 95
2.4.5. Capturing the Whole Picture – A Holistic Approach ................................ 96
2.4.6. Limitations ................................................................................................. 97
2.4.7. Implications for Future Research ............................................................... 98
2.4.8. Conclusion ................................................................................................. 98
Chapter 3: Study 2 – The Role of Pregnancy Acceptability in Maternal Mental Health
and MFA During Pregnancy............................................................................................... 100
3.1. Introduction ..................................................................................................... 101
3.1.1. Background .............................................................................................. 101

14
3.1.2. Study Aims............................................................................................... 105
3.2. Methods........................................................................................................... 106
3.2.1. Design and Procedure .............................................................................. 106
3.2.2. Participants ............................................................................................... 106
3.2.3. Measures .................................................................................................. 107
3.2.4. Statistical Analysis ................................................................................... 108
3.3. Results ............................................................................................................. 110
3.3.1. Participant Demographics ........................................................................ 110
3.3.2. Preliminary Analyses ............................................................................... 110
3.3.3. Main Analyses ......................................................................................... 114
3.4. Discussion ....................................................................................................... 116
3.4.1. Pregnancy Intendedness ........................................................................... 116
3.4.2. Using Pregnancy Acceptability as a Framework ..................................... 117
3.4.3. Pregnancy Acceptability in Mental Health and Bonding ........................ 118
3.4.4. Strengths and Limitations ........................................................................ 118
3.4.5. Recommendations .................................................................................... 119
3.4.6. Conclusion ............................................................................................... 119
Chapter 4: Study 3 – Women’s Experiences of the Rewarding and Challenging Parts of
Pregnancy: A Qualitative Study ......................................................................................... 120
4.1. Introduction ..................................................................................................... 121
4.1.1. Background .............................................................................................. 121
4.1.2. Study Aims............................................................................................... 124
4.2. Method ............................................................................................................ 125
4.2.1. Participants ............................................................................................... 125
4.2.2. Design and Procedure .............................................................................. 125
4.2.3. Data Analysis ........................................................................................... 126
4.3. Results ............................................................................................................. 127
4.3.1. Participant Demographics ........................................................................ 127
4.3.2. Summary of Thematic Analysis............................................................... 128
4.3.3. Rewarding Aspects of Pregnancy ............................................................ 128
4.3.4. Difficult Aspects of Pregnancy ................................................................ 131

15
4.3.5. Stressors ................................................................................................... 134
4.4. Discussion ....................................................................................................... 136
4.4.1. Pregnancy: The Good and the Bad .......................................................... 136
4.4.2. Stressors and Difficulties: Are we Talking About Different Things? ..... 137
4.4.3. Value of Survey Designs for Future Research ......................................... 138
4.4.4. Implications for Clinical Practice ............................................................ 138
4.4.5. Limitations ............................................................................................... 139
4.4.6. Conclusion ............................................................................................... 139
Chapter 5: Study 4 – Antenatal Mind-Mindedness and its Relationship to Maternal-Fetal
Attachment in Pregnant Women ........................................................................................ 141
5.1. Introduction ..................................................................................................... 142
5.1.1. Background .............................................................................................. 142
5.1.2. Study Aims............................................................................................... 147
5.2. Method ............................................................................................................ 149
5.2.1. Participants ............................................................................................... 149
5.2.2. Design and Procedure .............................................................................. 149
5.2.3. Measures .................................................................................................. 150
5.2.4. Data Analysis ........................................................................................... 152
5.3. Results ............................................................................................................. 155
5.3.1. Participant Demographics ........................................................................ 155
5.3.2. Antenatal Mind-Mindedness .................................................................... 155
5.3.3. MFA ......................................................................................................... 156
5.3.4. Demographic Variables ........................................................................... 157
5.3.5. Antenatal Mind-Mindedness and MFA ................................................... 157
5.4. Discussion ....................................................................................................... 161
5.4.1. Re-Evaluating the way we Assess Antenatal Mind-Mindedness ............ 161
5.4.2. The Relationship Between MFA and Antenatal Mind-Mindedness ........ 164
5.4.3. Strengths and Limitations ........................................................................ 166
5.4.4. Implications and Future Research ............................................................ 166
5.4.5. Conclusion ............................................................................................... 167

16
Chapter 6: Study 5 – Maternal Wellbeing, Distress and Self-Criticism Throughout
Pregnancy... .......................................................................................................................... 168
6.1. Introduction ..................................................................................................... 169
6.1.1. Background .............................................................................................. 169
6.1.2. Study Aims............................................................................................... 171
6.2. Method ............................................................................................................ 172
6.2.1. Participants ............................................................................................... 172
6.2.2. Design and Procedure .............................................................................. 172
6.2.3. Measures .................................................................................................. 173
6.2.4. Statistical Analysis ................................................................................... 174
6.3. Results ............................................................................................................. 175
6.3.1. Participant Demographics ........................................................................ 175
6.3.2. Preliminary Analyses ............................................................................... 175
6.3.3. Main Analyses ......................................................................................... 180
6.4. Discussion ....................................................................................................... 183
6.4.1. The Trajectory of Mental Health Over the Course of Pregnancy ............ 183
6.4.2. Wellbeing ................................................................................................. 184
6.4.3. Self-Criticism ........................................................................................... 185
6.4.4. Strengths and Limitations ........................................................................ 186
6.4.5. Recommendations .................................................................................... 186
6.4.6. Conclusion ............................................................................................... 187
Chapter 7: Discussion and Future Directions ................................................................... 188
7.1. Preamble ......................................................................................................... 189
7.2. Overview of Main Findings ............................................................................ 189
7.2.1. Aims of the Thesis ................................................................................... 189
7.2.2. Main Findings .......................................................................................... 190
7.3. Strengths and Limitations ............................................................................... 196
7.4. Future Research Directions ............................................................................. 199
7.5. Conclusion ...................................................................................................... 202
Chapter 8: References ......................................................................................................... 203

17
Chapter 9: Appendices ........................................................................................................ 255
9.1. Appendix 1 – Study 1 PROSPERO Registration............................................ 256
9.2. Appendix 2 – PDF of Study 1 as published in PLOS ONE ............................ 260
9.3. Appendix 3 – Study 1 PRISMA Checklist ..................................................... 288
9.4. Appendix 4 – UOW Ethics Approval ............................................................. 291
9.5. Appendix 5 – Participant Information Form ................................................... 293
9.6. Appendix 6 – Consent Form ........................................................................... 295

18
List of Tables

Table 2.1 AXIS Quality Assessment Appraisal ........................................................................ 65
Table 2.2 Overview of Included Studies .................................................................................. 69
Table 2.3 Screening Tools and Measures ................................................................................ 70
Table 2.4 Characteristics and Results ..................................................................................... 78
Table 2.5 MFA and Demographic Variables ........................................................................... 88
Table 2.6 Mental Health Constructs and Demographic Variables ......................................... 90
Table 3.1 Significant Correlations Between Demographic Variables and Measures of
Maternal Mental Health and MFA ........................................................................................ 112
Table 3.2 Group Differences in Low and High Pregnancy Acceptability Groups ................ 113
Table 3.3 Model Coefficients for Testing Moderation of the Relationship Between MFA and
Distress by Pregnancy Acceptability ..................................................................................... 115
Table 4.1 Rewarding Themes of Pregnancy .......................................................................... 128
Table 4.2 Difficult Themes of Pregnancy .............................................................................. 132
Table 4.3 Types of Stressors Experienced by Participants During the Last 12 Months ....... 135
Table 4.4 Number of Stressors Experienced by Participants During the Last 12 Months .... 135
Table 5.1 Internal Consistency for MFAS Subscales............................................................. 152
Table 5.2 Mind-Mindedness Coding Protocol ....................................................................... 153
Table 5.3 Descriptive Statistics for MFAS ............................................................................. 157
Table 5.4 Descriptive Statistics for MFA when Mental Comments Treated as a Dichotomous
Variable.................................................................................................................................. 159
Table 5.5 Correlation Matrix (Using ‘Describe Your Child’ Question and Prompts) ......... 160
Table 6.1 Mean Scores and Paired Sample T-Tests .............................................................. 177
Table 6.2 Correlation Matrix for Mental Health Variables at P1 and P2 ........................... 178

19
Table 6.3 Significant Correlations Between Demographic and Mental Health Variables ... 179
Table 6.4 Regression Coefficients for Each Predictor Variable at P1 on a Multiple Linear
Regression Analysis Predicting Depression at P2................................................................. 181
Table 6.5 Regression Coefficients for Each Predictor Variable at P1 on a Multiple Linear
Regression Analysis Predicting Anxiety at P2 ....................................................................... 181
Table 6.6 Regression Coefficients for Each Predictor Variable at P1 on a Multiple Linear
Regression Analysis Predicting Stress at P2 ......................................................................... 182

20
List of Figures

Figure 2.1 PRISMA Flowchart for Study Identification and Selection Process ...................... 64
Figure 3.1 Graphical Representation of Focal Predictor at Values of the Moderator
(Pregnancy Acceptability) ..................................................................................................... 115
Figure 4.1 Distribution of Women’s Gestational Age at the Time of Participation .............. 127

21
List of Names or Abbreviations

APA

American Psychiatric Association

DASS-21

Depression, Anxiety and Stress Scale (21-item version)

DEQ-SC6

Depressive Experiences Questionnaire – Self-Criticism Scale
(6-item version)

EPDS

Edinburgh Postnatal Depression Scale

ISLHD

Illawarra and Shoalhaven Local Health District

MAAS

Maternal Antenatal Attachment Scale

MCAR

Missing Completely at Random

MFA

Maternal-fetal attachment

MFAS

Maternal-Fetal Attachment Scale

PAI

Prenatal Attachment Inventory

PRISMA

Preferred Reporting Items for Systematic Reviews and MetaAnalyses

PROSPERO

International Prospective Register of Systematic Reviews

QOL

Quality of life

WHO

World Health Organization

WHOQOL-BREF

World Health Organization Quality of Life Scale – Brief Version
(26-item version)

22

Chapter 1: Introduction and Aims

23
1.1. Preamble
Pregnancy represents a major transition point in the lives of the estimated 137 million
women globally who give birth each year (WHO, 2005). For many women, pregnancy is a time
of complex and changing emotions and experiences that can be both rewarding and challenging
(Nystrom & Ohrling, 2004). Women undergo a series of physiological, psychological and
social changes during pregnancy (Otchet et al., 1999) that may increase their vulnerability to
mental health difficulties (Della Vedova et al., 2011). It may be a time where women reappraise who they are as individuals, within their close relationships and wider communities,
and consider who they would like to be as parents (Redshaw & Martin, 2011). Pregnancy marks
the very beginnings of the emotional bond between mother and baby, where women may begin
to think of their baby as an individual (Cranley, 1981), and contemplate who their baby might
be in the future (Doan & Zimerman, 2003). Although women share many common experiences
during pregnancy, each woman’s pregnancy reflects an individual and nuanced experience
influenced by their pregnancy history, physical and mental health, daily living, aspirations and
current circumstances. Despite the significance of this time for women, pregnancy remains
significantly less researched than the postpartum period (Stein et al., 2014). The factors that
pregnant women themselves identify as being important to maintaining their personal
wellbeing have received even less research attention (Staneva et al., 2017). Listening to how
women describe their experience of pregnancy is a valuable tool that has the potential to inform
interventions that promote wellbeing and bonding.
Throughout the introductory chapter of this thesis, six key constructs will be discussed
that form the basis for the current examination of women’s experiences of pregnancy. The two
primary themes presented are maternal-fetal attachment (MFA) and mental health. Four
secondary constructs are also outlined – the pregnancy intendedness and acceptability models,
self-criticism, antenatal mind-mindedness and phenomenological experiences of pregnancy.
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This chapter begins with an overview of the development and conceptualisation of the
MFA construct. This is followed by a critical review of the existing literature surrounding
mental health and how this may challenge or support the development of MFA. An outline of
some of the factors that may influence women’s experiences during pregnancy, including selfcriticism, pregnancy intendedness and pregnancy acceptability, are discussed. The construct of
mind-mindedness is then introduced, accompanied by an explanation of the rationale for
investigating mind-mindedness during pregnancy. This is followed by a review of qualitative
studies on pregnancy that directly enquire into women’s subjective and individual experiences.
The final section of the chapter highlights the existing gaps within the literature, summarises
the aims of this research and provides an outline of this thesis.

1.2. Maternal-Fetal Attachment
1.2.1. The Origins of the Study of MFA
Understanding how women think and feel towards their baby during pregnancy has
long attracted the attention of international theorists and researchers from a range of disciplines.
From the 1940s, psychoanalytic theorists put forward the idea that the foundations of
attachment and caregiving began in pregnancy as a woman became emotionally invested in her
unborn child (Benedek, 1959; Deutsch, 1944). Deutsch (1944) proposed that women initially
developed a “narcissistic love” for their baby as a part of themselves, which then developed
into a recognition of the baby as an individual and distinct entity towards the end of the
pregnancy. Pregnancy adaptation researchers suggested that this emerging connection between
mother and baby was facilitated by physical and psychological tasks (Tanner, 1969; Winnicott,
1958) that encouraged maternal role development (Bibring & Valenstein, 1976) and
preparation for the baby’s arrival (Clark & Affonso, 1979). Midwife and maternity researcher
Rubin (1975) proposed that there were four important tasks for women during pregnancy:
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seeking safe passage for herself and her child; ensuring acceptance of her child from significant
others; “binding in” to her unborn child (defined as an incorporation of the fetus into the
mother’s self); and learning to give herself to her child. Rubin proposed that engaging in these
tasks formed the framework for postpartum bonding (Rubin, 1967a, 1967b, 1975). Theories of
an emerging feeling of love and connection that developed during pregnancy were supported
by anecdotal evidence from clinicians (as cited in Brandon et al., 2009) and studies illustrating
grief and loss responses in women whose babies died during birth (Kennell et al., 1970).
Pregnancy research in the 1970s and 1980s began to build an empirical foundation for
the hypothesised patterns of interaction, communication and love between mother and baby
(Leifer, 1980; Lumley, 1980; Stainton, 1985). One of the significant features of this period was
the shift from theorising about how women connected with their baby during pregnancy to
directly speaking to women about this process. Australian epidemiologist Lumley (1972)
interviewed pregnant women and found that women’s representations of their babies became
increasingly complex and detailed as the pregnancy progressed. Lumley found that ultrasound
technology allowed women to visualise their baby and this supported them in being able to
imagine their baby as their own individual person (1982). American psychologist Leifer (1977)
reported that women undergo a psychological transition during pregnancy involving significant
changes in identity and roles. Leifer’s (1977) research suggested that by the third trimester,
75% of women engaged in “attachment behaviours” such as talking to their baby, commenting
on movements, manipulating the baby’s position in utero and engaging their partner in
conversations about the baby.

1.2.2. Mecca Cranley and the Maternal-Fetal Attachment Scale
Building on these early ideas, American nurse researcher Mecca Cranley formally
introduced the term maternal-fetal attachment (MFA) to describe “the extent to which women
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engage in behaviors that represent an afﬁliation and interaction with their unborn child” (1981,
p. 282). Cranley theorised that the unique bond from mother to infant was the result of physical
and mental events that took place during pregnancy, characterised by “physical and kinesthetic
awareness of the fetus…and intellectual knowledge of the child” (1981, p. 281). Cranley (1981)
described the reappraisal of identity that occurs during pregnancy and transition into the role
of motherhood as components of MFA. Cranley’s doctoral research supported a
multidimensional nature of MFA, composed of six behavioural and affective components:
differentiation of the self from the fetus; interaction with the fetus; attributing characteristics
and intentions to the fetus; giving of the self to the fetus; role-taking; and nesting (Cranley,
1979).
Cranley was interested in measuring MFA to investigate its relationship with mental
health, social support and individual characteristics. In consultation with clinicians, health
professionals and pregnant women, Cranley developed the first quantitative tool for measuring
MFA, called the Maternal-Fetal Attachment Scale (MFAS) (Cranley, 1981). Cranley used the
six components of MFA she previously identified as the basis for the original 37-item MFAS,
which was piloted on 41 women between 35-40 weeks gestation. After item and reliability
analyses were conducted, 13 items were removed including the entire ‘nesting’ sub-scale which
referred to physical and instrumental tasks rather having a behavioural or affective basis. The
final version of the MFAS contained 24 items and five subscales. Cranley’s research supported
a hierarchical model of MFA, where some emotions and behaviours were more frequently
endorsed (e.g., 95% of the sample endorsed behaviours within the ‘giving of self’ subscale
while only 56% reported behaviours/emotions within the ‘interaction’ subscale). In line with
Cranley’s hypotheses, greater MFA was correlated with higher social support and lower stress.
No relationships were found between MFAS total and subscales scores with age, number of
pregnancies, socioeconomic status or self-esteem. A sub-sample of 30 women completed the
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Broussard Neonatal Perception Inventory at three days postpartum, however no significant
associations were found between MFA and postnatal attachment (Cranley, 1981). In summary,
the MFAS was the first tool developed for the purpose of understanding the way women think
about and interact with their baby during pregnancy and was the foundation for subsequent
measurement tools.

1.2.3. Mary Müller and the Prenatal Attachment Inventory
Mary Müller was an American clinical nurse specialist who was also interested in the
emerging bond between mother and baby, which she referred to as prenatal attachment. Müller
acknowledged some early criticisms around Cranley’s definition of MFA and the conflicting
results being reported in relation to MFA with demographic characteristics, mental health
variables and postnatal bonding (Müller, 1992). Müller proposed that Cranley’s MFAS
included items relating to maternal role attainment (Grace, 1989) which she believed to be
separate from MFA. She held that Cranley’s conceptualisation of MFA focussed too heavily
on the behavioural component of MFA and did not sufficiently capture the affective component
(Müller, 1993). Müller based her definition of MFA on the model that “initial attachment
experiences lead to the development of internal representations, which in turn influence
subsequent attachments formed by a person” (1993, p. 201). Müller defined MFA as “the
unique, affectionate relationship that develops between a woman and her fetus” (1990, p. 11).
In light of the limitations of the MFAS, Müller (1993) advocated for the combined use of the
MFAS with a new measure she developed called the Prenatal Attachment Inventory (PAI)
which aimed to measure the affective elements of MFA.
In her critical review of the literature, Müller (1992) found that later gestational age,
detection of fetal movement and marital satisfaction were consistently related to MFA as
measured by the MFAS, while findings of anxiety and social support remained mixed. Müller’s
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(1993) original research showed a strong positive correlation between MFAS and PAI scores
(r = .72) indicating their potential suitability to be used in combination. She observed that later
gestational age and younger maternal age was associated with higher MFA as measured by the
MFAS and PAI, but marital satisfaction and parity were unrelated to MFA. Unlike Cranley,
who held that MFA had a multi-factorial structure, Müller’s factor analysis of both the MFAS
and PAI showed only a single dimension of MFA (Müller, 1993).
Müller observed a trend in researchers making an assumption that MFA predicted later
postnatal bonding. While a small number of studies reported a significant association between
the constructs (Carter-Jessop, 1981; Fuller, 1990), most studies at the time reported nonsignificant findings (Carson & Virden, 1984; Cranley, 1981; Reading et al., 1984). In response
to these conflicting results, Müller (1996) assessed bonding in the second half of pregnancy
and at 4-8 weeks postpartum and found a moderate positive correlation. When antenatal and
postnatal bonding were entered into a regression model, MFA accounted for 17% of the
variance. This suggested some stability of bonding over time but highlighted the role of other
factors in supporting the mother-to-infant bond (Müller, 1996) including the mother’s own
attachment style (Bowlby, 1982; Fonagy et al., 1991) and mental health (Leifer, 1980).

1.2.4. John Condon and the Maternal Antenatal Attachment Scale
In the early 1990s, Australian researcher John Condon (1993) began researching MFA
under the name antenatal emotional attachment. Condon argued that MFA provided an
opportunity to “study the development of attachment in pure culture, uncontaminated by factors
such as infant development and the complexities of the postnatal environment” (1993, p. 168).
He proposed that a richer understanding of MFA could provide a framework to understand
early bonding and mental health difficulties, reactions to loss and the impact of diagnostic
technology on women’s perinatal experiences (Condon, 1993). Like Müller, Condon disagreed
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with Cranley’s (1981) idea that the transition to pregnancy and motherhood should be
considered a part of MFA, and argued that while the two constructs may have overlapping
features, they were conceptually two different processes (Condon, 1993). Condon and
Corkindale (1997) defined antenatal attachment as the emotional bond or tie that develops
between a pregnant woman towards her unborn baby. Condon proposed that women develop
an “increasingly elaborated internalised representation of the fetus…a mixture of fantasy and
reality” throughout pregnancy (1993, p. 168) that was the catalyst from which the emotional
bond develops. Based on his hierarchical model of adult attachment, Condon (1993) held that
MFA was driven by a mother’s disposition to know, interact with, avoid separation from and
protect her baby.
Based on this model, Condon developed the Maternal Antenatal Attachment Scale
(MAAS) which aims to measure the thoughts and feelings women have towards their unborn
baby during pregnancy as distinct from maternal role attainment (Condon, 1993). Condon
proposed a two-factor structure for MFA comprised of the quality of affective experiences
(e.g., closeness, tenderness) and intensity or amount of time spent thinking about the baby
(Condon, 1993). Condon and Corkindale (1997) reported that that 85-90% of their community
sample of women developed MFA by the third trimester and that the strength of MFA increased
throughout the three trimesters, particularly after the first detection of fetal movement (Condon,
1985).
The pioneering work of Cranley, Müller and Condon translated early theorising into
empirical research. Their important work formed the foundations of our understanding of what
MFA is, the factors that impact on its development, and the ways in which it can be measured.
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1.2.5. Modern Conceptualisations of MFA
Consideration of how to define and evaluate MFA has remained a focus of research
attention since the 1970s. Contemporary definitions recognise the multi-dimensional nature of
MFA as consisting of an interaction of thoughts, feelings, attitudes and behaviours that develop
throughout pregnancy from a woman towards her baby (Barone et al., 2014; Doan &
Zimerman, 2003; Van den Bergh & Simons, 2009). In their developmental model of MFA,
Doan and Zimerman (2008) hold that the development of MFA requires a set of pre-requisite
conditions including cognitive skills (e.g., abstract thinking, ability to form mental images) and
emotional skills (e.g., empathy, perspective taking) that begin during childhood and develop
over the lifespan. These complex higher-order skills likely interact with a woman’s experience
of early caregiving and adult attachment style to set the scene for how her feelings emerge
towards her developing baby. Recent focus has been placed on the importance of women being
able to form mental representations so that they are able to imagine their baby as their own
individual person (Doan & Zimerman, 2003; Righetti et al., 2005). Sandbrook (2009)
highlighted the biopsychosocial nature of MFA as being driven by desires to protect the baby,
a sense of responsibility towards the baby and an altruistic desire to engage in healthy practices
to support the baby’s development.
Research over the last 20 years has supported Cranley and Condon’s conceptualisations
of MFA as being made up of thoughts, feelings and behaviours, and expanded this definition
to acknowledge the role of women’s own attachment experiences and the foundational skills
and protective instincts that support MFA development.

1.2.6. Individual and Demographic Factors Affecting MFA
More recently, research has been increasingly focussed on identifying the individual
and demographic factors that contribute to the quality and strength of MFA. Higher MFA is
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associated with later gestational age (Haedt & Keel, 2007) and following detection of fetal
movement (Mako & Deak, 2014). There is some supporting evidence for an inverse
relationship between MFA and unintended pregnancy (Karaçam et al., 2010; White et al.,
2008), older maternal age (Lindgren, 2001; Rubertsson et al., 2015) and multigravidae status
(Chang et al., 2016; Hsu & Chen, 2001). Two reviews by Canella (2005) and Yarchevski
(2009) reported mixed findings on parity, education, income and relationship status, and called
for further examination of the role of individual factors in the emerging mother-to-baby bond.

1.2.7. Importance of MFA
MFA marks the foundations of the relationship between mother and baby and has
important implications for women and their families (Cannella, 2005). The transition to the
role of parent and caregiver is a vital task of pregnancy (Walsh, 2010). Research suggests that
the way a woman thinks and feels during pregnancy is closely linked with her postpartum
functioning (de Cock et al., 2016; de Cock et al., 2017). A recent four-phase longitudinal study
found that MFA from the first to third trimester predicted bonding at eight weeks postpartum
(Rossen et al., 2017). Research has identified associations between MFA and postpartum
mother-infant interactions (Foley & Hughes, 2018), infant development (Branjerdporn et al.,
2017) and positive health practices during pregnancy (Lindgren, 2001). Impairment in the
development of MFA marks the earliest indicator of relationship difficulties between mother
and baby (Rohder et al., 2020). Interventions involving mindfulness (Shreffler et al., 2019),
counselling (Ekrami et al., 2020), guided imagery (Kordi et al., 2017), ultrasound (de JongPleij et al., 2013) and Leopold’s movements (Nishikawa & Sakakibara, 2013) have shown that
MFA is malleable and amenable to change over the course of pregnancy.
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1.2.8. Limitations of the Construct of MFA
A current difficulty for ongoing research and practice has been the lack of consensus
surrounding the terminology, definition and theoretical underpinnings of the MFA construct
(Barone, Lionetti, & Dellagiulia, 2014; Sandbrook, 2009) and the way it should be measured
(Redshaw & Martin, 2010). First, there is no single operational definition of MFA that is
consistently used within research (Brandon et al., 2009). In some papers, authors have defined
MFA in line with Cranley, Müller or Condon’s original definitions, while other papers adopt a
synthesised approach and a general statement about a bond with affective, cognitive and
behavioural elements. Second, a variety of theoretical models have been proposed to provide a
framework for understanding MFA (e.g., Müller’s 1993 theory of early attachment forming
international representations, Condon’s 1993 hierarchical model of adult attachment as being
based in love, Doan and Zimerman’s 2008 developmental model of MFA). However, none of
the models have been consistently applied, and much of the current research is based on
exploratory analyses rather than being driven by theory (Cannella, 2005).
Despite use of the word ‘attachment’ within MFA, it is well-recognised that MFA does
not align with traditional attachment paradigms as described by Bowlby (1982) and Ainsworth
(1979). Attachment is broadly defined as the characteristics of the parent-infant dyad that
determine whether a child is able to engage in exploration of the world and seek proximity and
comfort from their caregiver when required (Bowlby, 1969). It refers to a bi-directional
relationship between parent and infant measured through observations of parent-child
interactions, most notably through Ainsworth’s Strange Situation procedure (Ainsworth et al.,
1974; Ainsworth et al., 1971). In contrast, MFA is exclusively focused on a mother’s thoughts,
feelings and behaviours towards her baby (Redshaw & Martin, 2013). MFA is uni-directional,
representing the caregiving but not care-seeking elements of attachment (Walsh, 2010). MFA
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has primarily been captured through self-report questionnaires that ask women to reflect on
specific thoughts and behaviours related to their baby (Van den Bergh & Simons, 2009).
In recognition of the qualitative difference between MFA and attachment, as
traditionally understood, researchers have sought to explain MFA within alternative
frameworks and with better-fitting labels. One suggestion has been to replace the term MFA
with maternal-fetal bonding (Rossen et al., 2017) or maternal bonding (Takács et al., 2020;
Taylor et al., 2005), given that bonding is defined as the emotional tie from mother to infant
(Klaus & Kennell, 1982). An alternative position has been to adopt George and Solomon’s
(1998, 2008) parental caregiving system model which describes parents’ attempts to care for,
comfort and protect their child (Walsh, 2010). Because no consensus has been reached,
multiple other terms have been suggested and are used in the literature (e.g., maternal-fetal
relationship, prenatal attachment, antenatal attachment, perinatal bonding, emotional
involvement). A lack of common terminology makes cross-study comparisons difficult and has
inhibited the field’s advancement.
Another limitation is that a number of screening tools have been developed to measure
MFA that are used across studies (e.g., MFAS, MAAS, PAI, Mother Infant Bonding Scale,
Parental Bonding Instrument, Antenatal Maternal Attachment Scale) (Foley & Hughes, 2018).
Reviews on the measurement of MFA have found that most MFA screening tools show poor
reliability and validity (Brandon et al., 2009; Van den Bergh & Simons, 2009), specifically
around the internal consistency of subscales (Barone et al., 2014). In addition, cut-off scores
have not been determined to distinguish between a high versus low level of MFA, nor has an
expected distribution of MFA across diverse samples been established.
It is evident that there are a number of theoretical and empirical weaknesses
surrounding the construct of MFA. It is likely that these limitations have contributed
individually and collectively to the current knowledge gaps and discrepancies in findings
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related to MFA. In addition to impeding an integration of study findings, inconsistencies in
terminology and screening instruments have contributed to a continued divide between
theoretical schools of attachment, on the one hand, and bonding, on the other. This has hindered
attempts to consolidate a strong theoretical foundation for the construct of MFA. There is a
clear need for a renewed commitment to establishing a strong theoretical framework for MFA,
after which issues of language and measurement can be addressed (Redshaw & Martin, 2013;
Walsh, 2010).

1.3. Mental Health
In seeking to better understand the emerging bond between mother and baby,
consideration must be given to a woman’s own mental health. This is especially important
during the transition to motherhood, a period when 43% of women rate their wellbeing as poor
(McConachie et al., 2008). An estimated one in five women will experience mental ill-health
during the period from pregnancy to one year following childbirth (Austin & Highet, 2017). It
has been proposed that pregnancy may represent a period of elevated psychological
vulnerability (Della Vedova et al., 2011). Some studies have reported higher depression and
lower wellbeing in pregnant women compared with non-pregnant women (Arnal-Remón et al.,
2015; O'Hara et al., 1990), potentially due to the series of physical and psychological changes
women undergo during pregnancy (e.g., reproductive hormones, role attainment, anticipatory
stress leading up to the birth) (Alder et al., 2007; Figueiredo & Conde, 2011). However, a
recent study by Barber and Steadman (2018) found no differences in distress levels between
pregnant women and matched controls. In their review of the literature, the authors suggested
that the inclusion of somatic items in mental health screening tools may account for differences
across studies (Barber & Steadman, 2018) and inflate reported rates of distress in pregnant
women (Matthey & Ross-Hamid, 2011). Despite continued focus on the postpartum period, a
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recent review found that prevalence rates of depression are higher during pregnancy
than postpartum and that the largest risk factor for postpartum mental ill-health is a previous
episode of distress prior to or during pregnancy (Underwood et al., 2016). Of the women who
experience symptoms of mental illness during the antenatal period, 70% are estimated to
continue to experience distress postpartum (Austin & Kingston, 2016). Irrespective of whether
women are at greater risk of mental illness during pregnancy compared with other periods in
their lives, these studies highlight the importance of early screening in pregnancy to facilitate
appropriate supports and interventions, and minimise the risk of future difficulties (Barber,
Singh, Hinze, & Vanderschantz, 2018).
Depression and anxiety are the two most commonly experienced mental health
conditions during the perinatal period (Austin & Highet, 2017). Prevalence estimates suggest
that one in ten women experience depression, and one in five experience anxiety, during
pregnancy (Austin & Highet, 2017), and that comorbidity is high (Andersson et al., 2006).
Most of the research surrounding mental health, both for women generally (Holden et al., 2013)
and specifically in the perinatal period, has focused on distress, namely depression (Howard et
al., 2014). In line with the World Health Organization’s (WHO) definition of mental health as
“more than the absence of mental illness” (p. 12) but the ability to balance stressors and
challenges with resources in order to lead a meaningful life (WHO, 2016), a small number of
studies have explored women’s accounts of wellbeing during pregnancy. Poorer quality of life,
a mechanism proposed to assess wellbeing (Yikar & Nazik, 2019), has been found to be
associated with increased depression, anxiety, stress and pregnancy-related symptoms (Bai et
al., 2018; McConachie et al., 2008; McKellar et al., 2017). While several studies have begun
to examine the role of positive affect such as wellbeing, the predominant focus of studies has
been on distress, which may provide an unbalanced view of women’s experiences of pregnancy
(Phua et al., 2020). Exploration of a more holistic conceptualisation of mental health that
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encompasses asking women about positive and negative experiences remains a gap in the
current literature.
A number of socio-demographic factors and pregnancy-specific variables have been
identified as being related to maternal mental health. Younger mothers, those with a higher
number of children, and those who are a single parent report higher distress (Chang et al., 2016;
Henderson & Redshaw, 2013; Lindgren, 2001). Women from lower socioeconomic
backgrounds and those who hold fewer educational qualifications also report poorer mental
health (Hendrick et al., 1998; Lindgren, 2001). When considering pregnancy-related factors,
women who have experienced previous pregnancy loss (Branjerdporn, Merideth, Wilson, &
Strong; 2021; Chojenta et al., 2014) and those who are hospitalised during pregnancy are at
greater risk of emotional distress (Barber & Starkey, 2015).
Throughout their lifespan a woman’s mental health does not remain static (Holden et al.,
2013). Across pregnancy, there is conflicting evidence about the typical trajectory of positive
and negative affect. Some studies report a decrease in distress and increase in wellbeing across
the three trimesters (Bowen et al., 2012; Chang et al., 2014; Cole-Lewis et al., 2014; Felice et
al., 2004), while there is also some evidence that mental health remains stable throughout
pregnancy (Evans et al., 2001). A study by Dennis and colleagues (2017) found patterns of
increasing distress from early to late pregnancy. Differences in study samples (e.g., high-risk,
community samples), design (e.g., cross-sectional, longitudinal), and assessment time points
(e.g., first half of pregnancy, third trimester), and failure to consider the role of individual
factors (e.g., pregnancy loss, pregnancy intendedness, relationship status, education) are likely
contributors to differing patterns of results (Denis et al., 2012; Underwood et al., 2016). At
present, there is no robust empirical evidence for the trajectory of women’s emotional
experiences during pregnancy and the factors that influence these experiences.
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The experience of mental health difficulties during pregnancy has longstanding
ramifications for mothers and infants individually, and within the family system. Maternal
distress has been linked with obstetric complications (Alder et al., 2007), pre-term birth (ColeLewis et al., 2014), lower Apgar scores (Berle et al., 2005), delayed cognitive and emotional
development (Batenburg-Eddes et al., 2013; Rudolph et al., 2018), and internalising and
externalising difficulties in children (Lahti et al., 2016; Leis et al., 2014). Experiencing distress
during pregnancy places women at risk for future episodes of mental illness (Schutte et al.,
2008; Chojenta, Lucke, Forder, & Loxton, 2016) and in extreme cases, maternal suicide (Vichi
et al., 2021). Within the mother-infant dyad, antenatal mental health difficulties have been
associated with lower maternal sensitivity, bonding impairment (Nath et al., 2019) and poorer
mother-infant relationship quality (Hazell Raine et al., 2020). In 2019, it was estimated that the
total cost of not treating women for perinatal depression and anxiety in Australia was AUD$877
million (Price Waterhouse Consulting Australia, 2019). A recent longitudinal cohort study (n
= 6982) found that between 2000-2017 only 60% of women reported having been screened for
mental health during pregnancy (Moss et al., 2020), despite national Australian guidelines
recommending universal screening at least once during pregnancy (Austin & Highet, 2017).
When mode of care is examined, women who access antenatal services through the private
healthcare system (Reilly et al., 2013) and women from ethnic and cultural minorities
(Redshaw & Henderson, 2016) are significantly less likely to receive a psychosocial
assessment during pregnancy. This is particularly significant given that women who are asked
about their mental health are more likely to seek formal mental health support (Reilly et al.,
2014). Effective antenatal screening could identify women with mental health problems during
pregnancy and serve as a marker for those who may be at an increased risk of distress following
childbirth.
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1.4. MFA and Mental Health
Since the emergence of MFA as a construct of interest, review articles have reported
inconsistent findings about a potential relationship between MFA and domains of mental health
(Alhusen, 2008; Cannella, 2005; Erikson, 1996). Some research suggests that women who
experience mental health difficulties during the antenatal period may have an impaired ability
to form a close bond with their baby (Condon & Corkindale, 1997; Rubertsson et al., 2015). It
has not yet been clearly established why women who experience mental health difficulties
during pregnancy may report a poorer emotional connection to their unborn baby. It is possible
that mothers experiencing mental ill-health may find it difficult to allocate emotional resources
towards the baby and, as such, feel more detached from their baby (Alhusen et al., 2013), and
find the cognitive task of imagining their baby difficult (Schmidt et al., 2016). Further, women
experiencing mental illness may hold beliefs about poor parenting competency and negative
attitudes towards caregiving (Anderson et al., 1994; Barnett & Parker, 1986; Bibring et al.,
1961).

1.4.1. General Distress
Findings on the relationship between general mental health and MFA remain mixed.
Higher psychological distress has been found to be associated with lower MFA in some studies.
In a cross-sectional study of Australian pregnant women (n = 108), Branjerdporn and
colleagues (2021) found that psychological distress was negatively correlated and
psychological wellbeing was positively correlated with the quality, but not the intensity, of
MFA. This finding suggests that mental health may impact on the closeness of the bond
between a woman and her baby, but not the amount of time a woman spends thinking about
and interacting with the baby. In a study of expecting parents with a history of trauma, women
with higher psychological distress reported lower MFA in their third trimester (Dayton et al.,
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2019). In contrast with these findings, no significant association was found between
psychological distress, as measured by the DASS-21, and MFA in a sample of women with
high and low-risk pregnancies (Hopkins et al., 2018), or those with severe mental illness and
healthy controls (Sivaraman et al., 2018).

1.4.2. Depression
When considering the link between bonding and specific mental health domains, the
predominant focus of previous studies has been on depression (Howard et al., 2014). In a
systematic review of 41 studies examining perinatal depression and MFA, Rolle et al. (2020)
identified a negative association between depression and MFA in over half the studies, a
positive association in three studies and no significant correlations in 10 studies. The authors
suggest findings should be interpreted with caution given the homogeneity of the participants
across studies; that is, educated women in stable relationships, who did not belong to ethnic
minorities or face socioeconomic disadvantage. Outside of this review, conflicting results have
been found in relation to global MFA scores as measured by the MFAS (Doster et al., 2018;
Matthies et al., 2020; Seimyr et al., 2009), and intensity or time spent in MFA as measured by
the MAAS (Condon & Corkindale, 1997; Goecke et al., 2012). Variation in study samples and
assessment time points may be contributing to these identified discrepancies.

1.4.3. Anxiety
Mixed results have been reported in relation to anxiety and MFA as a global construct,
with some studies finding a significant inverse relationship (Condon & Corkindale, 1997; de
Cock et al., 2016; Mako & Deak, 2014) while other studies do not (Cranley, 1979; McFarland
et al., 2011). When considering Condon’s quality and intensity dimensions, the quality of MFA
has been found to be negatively associated with maternal anxiety whereas, across several

40
studies, the intensity or time spent in bonding mode has not (Condon & Corkindale, 1997; Hart
& McMahon, 2006). In contrast with hypotheses, studies examining group differences between
women with a diagnosed anxiety disorder and non-clinical groups have reported no significant
differences in MFA (Kraft et al., 2016; Mikulincer & Florian, 1999). These mixed findings
were reflected in a recent review which suggested that anxiety may affect women’s ability to
develop mental representations of their baby and develop an affective tie towards them, but not
affect other components of MFA (Göbel et al., 2018).

1.4.4. Stress
Only a small number of studies have examined the relationship between maternal stress
and MFA. MFA has been found to be a predictor of pregnancy stress in low-risk women in
their second and third trimesters (Chang et al., 2016). A cross-sectional study of pregnant
Taiwanese women in their third trimester found that stronger MFA was associated with higher
pregnancy-specific stress and lower life stress (Hsu & Chen, 2001). Ozcan and colleagues
(2019) found that avoidance and disengagement as strategies for managing stress were
negatively associated with MFA in the third trimester. Based on the small body of existing
literature, it is too early to draw conclusions around the role of stress and the way women
manage stress in relation to MFA.

1.4.5. Wellbeing
While the majority of studies have focused on the contribution of negative components
of mental health to MFA, there is growing recognition of the need to better understand the role
of positive aspects of mental health. In their recent study, Branjerdporn and colleagues (2021)
found that higher psychological wellbeing was associated with greater MFA in women with
and without previous perinatal loss. In a study of first-time mothers, a single item Likert scale
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measure of subjective wellbeing was positively associated with MAAS global and quality but
not intensity scores (Goecke et al., 2012). A positive correlation has been observed between
the quality and intensity of MFA in pregnant women, and a positive appraisal coping style as
measured by the Prenatal Coping Inventory (White et al., 2008). Positive domains of mental
health, such as wellbeing, have been significantly less researched than domains of negative
affect despite their potential to influence maternal and infant health and the emerging
relationship between the dyad (Phua et al., 2020).

1.4.6. Links between Pregnancy and Postpartum in Relation to Bonding and Mental Health
Mother-infant bonding continues at childbirth when a mother meets her baby for the
first time. In the postpartum phase, maternal bonding refers to the emotional connection a
mother feels towards her child (Klaus et al., 1995), characterised by warmth, sensitivity, and a
desire to show care and affection (Reck et al., 2006; Tietz et al., 2014). Studies show that higher
MFA is associated with lower risk of bonding impairment between 1-16 weeks postpartum
(Matthies et al., 2020; O’Malley et al., 2020).
In studies that have followed women throughout pregnancy and birth, patterns have
emerged supporting the continuing effect of antenatal mental health and bonding on postpartum
outcomes. Women who reported higher MFA experienced lower state and trait anxiety in the
week following birth (Matthies et al., 2020). Ohara and colleagues (2017a) found that MFA
predicted mood in late pregnancy and at five days postpartum. In one study, women with more
severe depression during pregnancy were found to be less able to differentiate themselves from,
and attribute characteristics to, their baby at 6-8 weeks postpartum compared to women who
were not depressed (Delavaria et al., 2018). Another study found that women with higher
pregnancy-related anxiety in the third trimester showed greater dissatisfaction with
motherhood at three weeks postpartum (Göbel et al., 2020). Experiencing antenatal
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psychological distress has been shown to predict poorer early mother-infant bonding
postnatally (Branjerdporn et al., 2020; Luz et al., 2017). Women who met criteria for an anxiety
disorder during pregnancy reported higher perceived bonding impairment at three months
postpartum, but this effect became non-significant when antenatal depression was controlled
for (Nath et al., 2019). Though small in number, these studies highlight the relationship
between antenatal and postnatal experiences and show the importance of designing studies that
can capture these periods together.

1.4.7. Summary of the Literature on MFA and Mental Health
When considering the literature on MFA, there has been a strong focus on domains of
negative affect, while less attention has been devoted to positive domains of mental health.
Apart from depression, the relationships between most domains of maternal mental health and
MFA remains unclear. Anxiety appears to be the second most examined construct, although
mixed findings have been reported. Stress and wellbeing are even less researched, however
studies suggest they may be related to MFA. Review of the existing literature reveals a focus
on cross-sectional studies, large variation in gestational ages of participants, homogeneity of
participants and use of a variety of self-report screening tools. It is likely that these factors are
contributing to inconsistent findings across studies.

1.5. Self-Criticism
Recognition of the reappraisal of identity, roles and relationships that often takes place
during pregnancy and postpartum has led to the examination of self-criticism as a potential
factor that may increase women’s vulnerability to mental health difficulties during the perinatal
period (Besser et al., 2007; Vliegen & Luyten, 2009). Self-criticism is a trait characterised by
the tendency to base self-evaluations on excessively high mastery and achievement standards
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(Blatt et al., 1976; Luyten et al., 2007). When individuals who are self-critical perceive that
they do not meet self-imposed standards, this can cause distress, a preoccupation with failure,
and feelings of inferiority (Beebe et al., 2007; Blatt et al., 1982; Casalin et al., 2014).
Blatt (1991) proposed that personality development was based on a dialectical process
of two constructs: 1) a mostly positive and integrated self-definition or identity; and 2)
interpersonal relatedness reflected in healthy relationships. Blatt (1991) held that a balance of
these processes supports wellbeing and typical development, while a preoccupied or inflexible
response style to circumstances and challenges may increase vulnerability to depression. The
model holds that individuals who are over-reliant on self-definition are likely to be self-critical,
while those who are high on relatedness may be dependent (Blatt, 1991). Studies show that
individuals who are self-critical may be at a higher risk of distress because of an inability to
cope with strong negative self-focused emotions, fixation on achievement, a need for control,
feelings of failure and inferiority, and maladaptive relationship patterns (Beebe et al., 2007;
Casalin et al., 2014; Zuroff & Mongrain, 1987). Conversely, Blatt’s model suggests that people
with a proclivity for relatedness are likely to demonstrate dependency on others that may
weaken interpersonal relationships (Blatt et al., 1982). When looking at the perinatal period in
particular, relatedness may serve as a protective factor to encourage women to use support
networks (Beebe et al., 2007), and so has been less of a focus in research.
Supporting and extending Blatt’s theory, associations have been reported between selfcriticism and depression, anxiety and stress in pregnant women and new mothers (Besser &
Priel, 2003; Besser et al., 2007; Brassel et al., 2020; Vliegen & Luyten, 2009). Higher selfcriticism is associated with depression throughout pregnancy and postpartum (Besser et al.,
2007; Brassel et al., 2020; Priel & Besser, 1999, 2000). Women with diagnosed postnatal
depression show higher levels of self-criticism than non-depressed women (Vliegen & Luyten,
2009). Dimitrovsky and colleagues (2002) found that pregnant women in their third trimester
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showed higher introjective depression (characterised by self-criticism) than non-pregnant
women, and that this was associated with perfectionism and lower marital satisfaction. Selfcriticism has been found to be associated with higher state anxiety postnatally (Vliegen &
Luyten, 2009), but this relationship has not been explored in pregnancy. Negative associations
have been found between wellbeing and self-criticism in the general population (Cheng &
Furnham, 2004) however, no studies have examined this with pregnant women.
It is clear that personality development plays a role in women’s mental health, although
studies have shown that individual factors may also impact on this relationship. Priel and
Besser (1999) found that pregnant women who were highly self-critical but reported strong
MFA experienced lower depression than women with poorer MFA. Similarly, self-critical
women who used approach-coping instead of avoidance or low approach-coping endorsed
fewer depressive symptoms (Besser & Priel, 2003). In a sample of women in their third
trimester, Brassel and colleagues (2020) found that self-criticism was negatively associated
with two out of five aspects of mindfulness – the ability to describe, and be non-judgemental
about, one’s inner experience. Taken together, these studies suggest that factors such as MFA,
use of active coping strategies and mindfulness may buffer the relationship between selfcriticism and depression. Further exploration of the factors that may be related to self-criticism
for women during pregnancy is needed.

1.6. Pregnancy Intendedness and Pregnancy Acceptability Frameworks
A common starting point for enquiry into the risk factors for antenatal mental health
and early bonding difficulties has been the consideration of a woman’s attitude towards her
pregnancy. The traditional way to measure women’s feelings towards their pregnancy has been
to enquire about the presence or absence of planning for the pregnancy, known as pregnancy
intendedness (Brown & Eisenberg, 1995). Using this framework, pregnancy can be
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characterised as intended, mistimed or unwanted, with the latter two groups forming an
umbrella category of ‘unintended’ pregnancy (Santelli et al., 2003). Pregnancy intendedness
has been a sustained focus within the literature. However, it has been criticised for oversimplifying the complexities of pregnancy (Bachrach & Newcomer, 1999; Barrett et al., 2004),
for example, by mischaracterising intendedness for wantedness (Borrero et al., 2015), and
failing to capture the possibility of women’s changing attitudes throughout their pregnancy
(Gomez et al., 2018).
In response to these limitations, a new model has been put forward termed pregnancy
acceptability, which refers to the degree to which a woman considers her pregnancy
‘acceptable’ after conception (Tolman et al., 2021). Pregnancy acceptability is concerned with
the way women think and feel about a pregnancy once they learn of it (Borrero et al., 2015)
and is based on their post-conception appraisal of the desirability and timing of the pregnancy
(Santelli et al., 2009). Early enquiry into pregnancy acceptability has offered valuable insights
about the importance of the quality of a woman’s relationship with her partner and feelings of
readiness to be a parent (Gomez et al., 2018). Recognition of the post-conception factors that
inform how women feel towards their pregnancy could not have been identified when studying
intendedness alone. To date, no studies have been conducted to examine the potential role of
pregnancy acceptability in maternal mental health and MFA. Exploration of this concept may
offer a more nuanced understanding of the subjective factors that contribute to the way women
think about themselves and their babies during pregnancy.

1.7. Mind-Mindedness
Another construct of interest to better understand the emerging bond between mother
and infant is mind-mindedness. Developed initially to describe postpartum interactions, mindmindedness is defined as the ability of an individual to take an “intentional stance” where they
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interpret the behaviour of another person based on their understanding of that person as a
rational, psychological agent (Dennett, 1987). The term mind-mindedness was coined by
Meins (1997) as a re-evaluation of Ainsworth and colleagues’ (1974) construct of maternal
sensitivity within a social-cognitive framework (Meins et al., 2001). Mind-mindedness refers
to a caregiver’s ability to consider the world from their child’s perspective, drawing on the
child’s cues to identify their mental states (i.e., what they are thinking and feeling) and using
this information to explain their behaviour (McMahon & Bernier, 2017; Meins, 1999). Mindmindedness has been assessed in two ways: 1) interactionally through observation of parentinfant play (in infants under 12 months); and 2) representationally through interview format (in
infants over 12 months) (Meins & Fernyhough, 2015). For interactional assessments,
researchers code interactions during play sessions for appropriate and non-attuned comments
made by parents in response to infant behaviour (e.g., “You want the book” when the child is
reaching for the book – appropriate, “You don’t like that scary toy” when the child is cuddling
the toy – non-attuned) (Meins & Fernyhough, 2015). When assessed representationally, mindmindedness is captured through analysis of parent statements about their child’s mental
attributes (e.g., interests, imagination, metacognition, knowledge), termed ‘mind-related’
comments (Meins & Fernyhough, 2015). Research shows that insecurely attached women have
greater difficulty being mind-minded (Arnott & Meins, 2007) and are at risk of later bonding
difficulties with their child (Laranjo et al., 2008; Meins, 2012). This effect is passed on further
with children of parents with poor mind-mindedness showing weaker mentalising capabilities
(Centifanti et al., 2016; Kirk et al., 2015). Researchers have identified that mind-mindedness
may be related to women’s experiences during pregnancy. McMahon and colleagues (2016)
found that greater MFA was associated with a higher proportion of appropriate mind-related
comments at 19 months, but not seven months, and fewer non-attuned mind-related comments
at seven months, but not 19 months. In a retrospective study, women who recalled more
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positive experiences during the perinatal period and reported that their pregnancy was intended
made more appropriate mind-related comments during play at seven months (Meins et al.,
2011). These initial findings suggest that mothers with higher MFA may be more attuned with
their baby’s internal states at some stages of development; however, further research is required
to corroborate this.
1.7.1. Antenatal Mind-Mindedness
While most of the research on mind-mindedness has focused on parents of infants aged
1-3 years (McMahon & Bernier, 2017), researchers have suggested that women may be able to
consider and represent their infant before birth; that is, during pregnancy (Meins et al., 2011).
The term antenatal mind-mindedness has been introduced to describe a caregiver’s capacity to
conceptualise their unborn baby during pregnancy, as their own individual entity, who will
grow and develop to have thoughts, feelings and intentions (Arnott & Meins, 2008). While
interactional assessment is unavailable, representational assessment can be used to measure
antenatal mind-mindedness. To date, only one study has explored this construct. In their sample
of 28 expecting mothers and 25 fathers, Arnott and Meins (2008) modified the existing
representational interview used within postpartum mind-mindedness research and asked
participants to consider what their baby would be like in the future. The authors applied a
dichotomous coding approach where parents were grouped as either making or not making
mental attribute predictions. No significant differences were found in MFA in mothers who did
and did not use mental comments, nor was any association observed between MFA and total
antenatal predictions made. However, women who were able to generate a higher number of
predictions about their unborn baby made more mind-related comments during parent-infant
play at six months.
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1.7.2. Antenatal Mind-Mindedness and MFA
At present, there is no direct evidence to support the existence of a relationship between
MFA and antenatal mind-mindedness, but there are reasons for anticipating that they may be
linked. First, the constructs share a similar conceptual framework; that is, they are based on a
woman’s desire to know and understand her baby during pregnancy and represent the
caregiving, but not care-seeking, elements of attachment (Condon, 1993; Meins & Fernyhough,
2015). Secondly, when studied independently, greater MFA and mind-mindedness have both
been linked with increased maternal sensitivity (Maas et al., 2016; Meins et al., 2002),
reflective functioning (Arnott & Meins, 2007), attachment security (Benoit et al., 1997; Meins
et al., 2012; Miller et al., 2019), and child development outcomes (Alhusen et al., 2013;
Colonnesi et al., 2019).
Finally, no studies have attempted to replicate or consider alternative explanations for
Arnott and Meins’ (2008) non-significant findings. Upon review of the methodology used
within the study, it is possible that the modified interview task and coding approach utilised
were not sufficiently nuanced to capture mind-mindedness during pregnancy. For the reasons
outlined here, the question of a possible relationship between MFA and antenatal mindmindedness is worth re-visiting. Recognition of a relationship may provide the opportunity for
health professionals to identify and offer intervention to women presenting with early
difficulties. Early intervention may serve to improve their experience of pregnancy and foster
the developing relationship between mother and infant even before birth.

1.8. Lived Experience of Pregnancy
The predominant focus of antenatal mental health research to date has been identifying
patterns of mental ill-health through the bio-medical model and quantitative analyses. Most
studies have utilised self-report questionnaires to measure women’s mental health based on
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pre-established criteria and have focused on symptoms of distress (negative affect) rather than
wellbeing (positive affect). This approach has formed a strong foundation for understanding
the prevalence, course and risk factors for distress during pregnancy. However, this has meant
that less research attention has been paid to understanding the nuance and variation in the
individual experiences of women which may offer insights into how best to customise
interventions and support options for women based on their unique needs.
In order to address this gap, there is a growing body of qualitative literature that aims
to explore the ways in which individual women subjectively describe, understand and make
sense of their pregnancies (Bennett et al., 2007). Qualitative studies have employed interview
and focus groups methodologies with particular groups of women and relatively small samples
(n = 12-40). Examination of specific sub-groups of women such as first-time mothers (Modh
et al., 2011), migrant groups (Owens et al., 2016) and women accessing specialist mental health
services (Hauck et al., 2013) have yielded valuable insights into the factors that women
themselves identify as being important to their wellbeing.
There appears to be significant overlap in the rewarding and challenging themes
identified by women across these groups about their pregnancy experiences. Women report
pregnancy as a time of mixed emotions – joy, excitement, fear and isolation (McGrath &
Chrisler, 2017; Schneider, 2002; Staneva et al., 2015). Women also describe pregnancy as a
time where they re-appraise their identity, relationships and values (Lou et al., 2017; Modh et
al., 2011; Staneva et al., 2017). Challenging parts of pregnancy have been reported as anxiety
about the baby’s health (Southby et al., 2019), the need to make lifestyle adjustments (McGrath
& Chrisler, 2017; Ohlendorf et al., 2019) and financial and social stress (Lee King, 2014;
Lojewski et al., 2018). Women have reported perceived stigma and judgment around mental
health and help-seeking behaviours (Doherty et al., 2018). In addition to providing an
alternative perspective on ways health professionals can support women, women value being
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asked about their qualitative experiences of mental health as an adjunct to quantitative
measures (Nagle & Farrelly, 2018). Furthermore, research suggests a disparity between how
women and care providers perceive women’s mental health (Barber, Panetierre, & Starkey,
2017), offering further incentive to speak to women directly about their experiences.
Despite the similarities in themes reported from specific sub-groups, an examination of
pregnancy experiences from large, diverse, community samples remains a gap in the literature.
This is likely due to the time-intensive nature of interview and focus group methodologies and
the relative speed and efficiency of questionnaire instruments. Studies that explore the factors
that pregnant women themselves identify as being important to maintaining their personal
wellbeing are limited (Staneva et al., 2017). Further qualitative research into the experiences
of women during pregnancy with diverse samples would expand and add value to the small
body of existing literature (Staneva et al., 2015). Qualitative research can complement existing
quantitative studies that have advanced our understanding of antenatal mental health from a
biopsychosocial perspective (Beijers et al., 2014), and maintain a commitment to listening to
women’s lived experience of pregnancy.

1.9. Summary of Gaps
The reviewed literature highlights a number of significant gaps surrounding antenatal
mental health and bonding that limit our understanding of women’s antenatal experiences.
These gaps include a lack of robust knowledge around:
•

A strong theoretical framework underpinning MFA, and consistency in terminology
and screening tools used within research.

•

An adoption of a holistic conceptualisation of mental health during pregnancy as being
made up of domains of positive and negative affect.

•

The experience and trajectory of women’s mental health longitudinally throughout
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pregnancy, including examination of non-depression domains such as anxiety, stress
and wellbeing.
•

The relationship between women’s mental health and MFA during pregnancy.

•

The role of socio-demographic and pregnancy specific variables (i.e., pregnancy
acceptability and intendedness) in maternal mental health and MFA.

•

The construct of antenatal mind-mindedness, including consideration of how this might
be best captured (i.e., throughout modification of existing postpartum mind-mindedness
frameworks) and its potential link to MFA.

•

A phenomenological understanding of women’s individual experiences of pregnancy
including the factors women outside of specific sub-groups themselves identify as being
rewarding and challenging.

1.10. Aims and Outline of Thesis
Given the wide recognition that pregnancy is an important time for mother and baby, it
is surprising that there are still gaps in our knowledge about the nature of women’s mental
health and bonding during this time. The papers within this thesis seek to examine the
experiences of pregnancy, mental health and early bonding in a community sample of
Australian pregnant women. The studies reported will include an analysis of the current
literature and original quantitative and qualitative data.
Study 1 systematically analyses the relationship between maternal mental health and
bonding from pregnancy to 12 weeks postpartum and highlights existing patterns and gaps
within the literature. Study 2 examines the role of pregnancy acceptability and pregnancy
intendedness in maternal mental health and MFA in early pregnancy. Study 3 qualitatively
examines women’s accounts of the rewarding and difficult parts of pregnancy, and investigates
the factors women identify as being stressful through a brief qualitative survey. Study 4
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evaluates the use of scaffolding questions when measuring mind-mindedness during
pregnancy, and investigates the relationship between antenatal mind-mindedness and MFA in
women in their second and third trimester of pregnancy. Study 5 provides a longitudinal
examination of wellbeing, distress and self-criticism from early to late pregnancy in order to
understand the trajectory of mental health across pregnancy.
Studies 2-5 draw from a participant pool of 122 Australian pregnant women. At
recruitment, women were asked which parts of the broader research they would like to
participate in (e.g., choice to complete questionnaires, brief qualitative survey and/or phone
interview; choice to participate at the first time point only or be contacted for longitudinal
follow-up). As a result, the sample sizes across studies ranges from 43-122.
Together, these studies aim to provide a holistic exploration of the experiences of
pregnancy that draws on women’s own insights and values how they report on their thoughts
and feelings towards themselves and their baby. It is anticipated that the knowledge produced
from this thesis will inform future research and clinical interventions to better support women
at risk of mental health and bonding difficulties during pregnancy.
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Chapter 2: Study 1 – A Systematic Review of Maternal Wellbeing and its Relationship
with Maternal-Fetal Attachment and Early Postpartum Bonding

This chapter has been published in the journal PLOS ONE.

McNamara, J., Townsend, M. L., & Herbert, J. S. (2019). A systemic review of maternal
wellbeing and its relationship with maternal-fetal attachment and early postpartum bonding.
PLOS ONE, 14(7), e0220032. doi: 10.1371/journal. pone.0220032

Note: This article was published in PLOS ONE with an error in the title. The title should read
‘systematic’ instead of ‘systemic.’
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2.1. Introduction
2.1.1. Background
Pregnancy and the transition to parenting is a time of rapid physiological,
psychological, and social change (Otchet et al., 1999), which can be challenging and stressful
for mothers (Barclay et al., 1997; Nystrom & Ohrling, 2004; Romito, 1990). International
research shows that the antenatal period can be associated with increased distress and elevated
psychological vulnerability (Della Vedova et al., 2011), leaving women susceptible to mental
health difficulties – that is, symptoms that cause significant distress and impair functioning
(APA, 2013). Recent studies show that clinical indicators of depression, anxiety and stress are
common during and after pregnancy (Evans et al., 2001; Figueiredo & Conde, 2011; Giardinelli
et al., 2012), and that comorbid mental health symptomatology is prevalent (Andersson et al.,
2006; Heron et al., 2004; Wenzel et al., 2005). These experiences may have a cumulative
impact on an individual’s ability to balance psychological, social and physical resources with
life challenges and stressors – a term referred to as ‘wellbeing’ (Dodge, 2012).
Maternal distress has been found to be associated with poor obstetric outcomes (Alder
et al., 2007; Cole-Lewis et al., 2014; Felice et al., 2004; Yvonne Fontein-Kuipers et al., 2015;
Orr et al., 2007; Roesch et al., 2004) and impaired cognitive, behavioural and emotional child
development (Alhusen et al., 2013; Davis et al., 2011; Keim et al., 2011; Mennes et al., 2006;
Robinson et al., 2008). Some studies have found that distress is higher during pregnancy than
in the period following it (Andersson et al., 2006; Bowen et al., 2012; Limlomwongse &
Liabsuetrakul, 2006), while other research suggests that a stable pattern of symptoms exists
across the antenatal and postnatal periods (Figueiredo & Costa, 2009). Effective antenatal
screening could both identify women with mental health problems during pregnancy and serve
as a marker for those who may be at risk of continued distress post-childbirth.
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During this period of transition and psychological vulnerability, the origins of the
attachment relationship between a mother and her child begin to emerge (Alhusen et al., 2013;
Van den Bergh et al., 2008; Yarcheski et al., 2009). It is well recognised that early attachment
relationships play an important role in a child’s psychological, cognitive and social
development (Ainsworth, 1979; Bowlby, 1982). The attachment relationships individuals form
with their primary caregivers during infancy and early childhood largely contribute to the way
they interact with and relate to others in adulthood and the formation of their own attachment
style (Antonucci et al., 2004; Everett et al., 2000). Research shows that parental mental illness
during the early postpartum period may have negative effects on attachment formation, because
of impairments in warmth, sensitivity and predictableness of parenting behaviours (Fleming et
al., 1988; Kumar & Robson, 1984; Society, 2004). The term MFA describes the emotional
bond between a mother and her unborn child during pregnancy (Cranley, 1981). Cranley (1981)
originally defined MFA as “the extent to which women engage in behaviours that represent an
afﬁliation and interaction with their unborn child” (p282) and emphasised the establishment
and strengthening of a unique relationship. Building on Cranley’s conceptualisation, Müller
proposed that the definition of MFA should also involve the thoughts and fantasies expectant
mothers have in relation to their unborn baby and their pregnancy (Müller, 1990, 1992).
Conversely, Condon (1993) proposed that MFA was driven by a mother’s disposition to know,
protect, interact with and meet the needs of her baby. Despite the differences in definitions,
theorists and researchers agree that MFA is a multi-dimensional construct that includes
maternal thoughts, behaviours, emotions and attitudes (Van den Bergh & Simons, 2009).
Although less researched than postpartum bonding, studies suggest that the experience of
mental health difficulties antenatally may impair a mother’s ability to form a close bond with
her unborn baby (Condon & Corkindale, 1997; Rubertsson et al., 2015). Possible explanations
for this include lack of emotional resources, beliefs about poor suitability and competence as a
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parent, lack of maternal role identity and negative attitudes towards caregiving (Anderson et
al., 1994; Barnett & Parker, 1986; Bibring et al., 1961).
Despite interest in early attachment relationships and the impact of maternal
psychological health during this developmental stage, there continues to be contention as to the
‘best’ way to understand and categorise MFA (Brandon et al., 2009). The processes underlying
MFA do not fit with traditional conceptualisations of attachment (Walsh, 2010) as described
by Bowlby (1959) and Ainsworth (1979). The attachment system is described as the way a
child seeks care, comfort and security from a caregiver, and the way a caregiver recognises and
responds to those needs (i.e., care-seeking and caregiving) (Bowlby, 1959). MFA, however, is
based on a mother’s attempts to love, care for and protect her child during pregnancy (i.e.,
caregiving only) (Condon, 1993). While attachment involves a dyadic and reciprocal
interaction, MFA is unidirectional (Laxtone-Kane & Slade, 2002; Van den Bergh & Simons,
2009), a distinction which has resulted in a number of different terms being introduced to define
the concept, including antenatal attachment (Condon & Corkindale, 1997), perinatal bonding
(Ohara et al., 2017a) and emotional involvement (Figueiredo & Costa, 2009). Although the
term ‘attachment’ is a poor fit, other commonly used phrases such as ‘bond’ and ‘relationship’
are also semantically incorrect (Walsh, 2010). This suggests the need for researchers to
examine antenatal and postnatal experiences through different theoretical frameworks
(Laxtone-Kane & Slade, 2002), and develop new concepts specifically for the pregnancy
period. We acknowledge the limitations of the term MFA in this systematic review, but adopt
it in the interest of consistency as it remains the most commonly used term in the literature.
The construct of MFA has been identified as an important contributor to mother and
infant health (Branjerdporn et al., 2017), but the dominant focus of research has remained on
postpartum mother-infant interactions (Ammaniti et al., 2013; Theran et al., 2005). MFA
research has considered a number of variables relating to wellbeing and mental health,
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including depression, anxiety, stress, coping skills, social support, partner relationships and
self-concept (Cannella, 2005; Salisbury et al., 2003). Although it has been the subject of
research attention since the 1970s, across-study findings on MFA continue to be inconsistent
(Alhusen, 2008) with previous reviews being unable to produce robust scientific findings
(Eichorn, 2012). Furthermore, despite recognition of the first 12 weeks after birth as a
particularly critical time for mothers and infants – a period coined the ‘fourth trimester’ – there
remains a focus on studies with either an antenatal or postnatal focus (Tully et al., 2017;
Verbiest et al., 2017). Inconsistencies in how maternal mental health and MFA are described
and measured, and the lack of a single operational definition and theoretical framework
underpinning MFA (Cannella, 2005; Condon, 1993; Salisbury et al., 2003), represent two
major gaps in the literature. Methodological decisions such as the primary use of crosssectional designs has limited predictive abilities within studies, while disparity in assessment
time points, small and homogenous samples, and variability in screening tools utilised has
limited generalisability across studies (Cannella, 2005; Erikson, 1996). Although reviews have
drawn attention to these concerns, they have not served as a catalyst for future research that
overcomes these weaknesses. Two recently published systematic reviews have attempted to
address these concerns by examining MFA in relation to anxiety and child developmental
outcomes (Branjerdporn et al., 2017; Göbel et al., 2018) however, there remains a need to
review studies on more global mental health constructs and maternal outcomes.

2.1.2. Study Aims
This systematic review aims to guide future research and clinical practice by examining
the complex relationship between mental health, MFA, and early postpartum bonding from
pregnancy to 12 weeks postpartum. The primary aim of this review is to investigate the
relationship between maternal mental health and MFA. A secondary aim is to investigate the
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relationship between maternal mental health and postpartum bonding in studies which also
examined MFA. By reviewing studies with both an antenatal and postnatal focus, we aim to
provide a holistic account of the trajectory of experiences across the perinatal period. We seek
to identify how maternal mental health and MFA are being described and measured in the
literature, providing the first systematic review of MFA studies examining multiple domains
of maternal mental health within the last 10 years. By recognising the methodological
limitations associated with MFA, and utilising a robust systematic design, our overarching goal
is to identify conclusions that can be drawn across study designs to understand the emerging
relationship between mother and baby.
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2.2. Method
2.2.1. Protocol
The protocol for the current study was registered with the International Prospective
Register of Systematic Reviews (PROSPERO, registration number: CRD42018096174). The
search strategy used to identify articles for inclusion in the review was in accordance with the
Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) guidelines for
reviews (Figure 2.1) (David et al., 2009).

2.2.2. Search Strategy
Studies included in this review were identified by searching online databases and
reference lists of identified articles between May and June 2018. An online database search
was made of the following sources: PsycINFO, MedLine, CINAHL and Scopus. The search
strategy incorporated three concepts: stage of pregnancy or postpartum period, maternal
psychological health, and the developing emotional relationship between mother and
fetus/infant. Search terms were: (pregnan* or antenatal or prenatal) AND (wellbeing or quality
of life or mental health or psychiatric or distress or stress or depress* or anxi*) AND
(attachment or bond*) AND (maternal f?etal or mother infant). No date parameters were placed
on the search strategy. The search strategy included the terms “attachment” and “bond” to
account for the variability in terminology observed within the existing MFA literature.
All records were imported into EndNote (Version X8). Articles considered for inclusion
were limited to non-duplicated articles published in English in peer-reviewed journals.
Inclusion and exclusion criteria were applied to remaining articles. Titles and abstracts were
screened to identify studies with a focus on MFA and wellbeing/mental health during
pregnancy and/or during pregnancy and the postpartum period. Review papers and studies
examining the efficacy of an intervention were removed. The reference lists of articles being
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considered for review were searched to ascertain eligibility, and studies meeting inclusion
criteria were added to the review. A second reviewer screened the identified titles and abstracts
of articles considered for inclusion before a full-text review was completed. There was no
disagreement on inclusion of articles.

2.2.3. Study Selection
Articles were considered for inclusion in the current review providing that they met the
following eligibility criteria:
•

Published in English within a peer-reviewed journal.

•

Data collection took place during pregnancy and/or during pregnancy and the early
postpartum period (i.e., up to 12 weeks).

•

Focus on maternal outcomes (i.e., not infant outcomes alone).

•

Measures were included to assess MFA and at least one domain of wellbeing or mental
health (e.g., depression, anxiety, stress).

•

Participants were female and aged 16 years and over.

•

Studies were quantitative (i.e., not exclusively qualitative).

•

The purpose of the study was not to evaluate the efficacy of an intervention.
A decision was made to include studies that collected data from participants during

pregnancy and up to 12 weeks postpartum. This early postpartum period has been recognised
as a critical time for mothers and infants (Ball, 2007; Tully et al., 2017) because of the
vulnerability of mothers’ mental health (Kitzinger, 1975) and intensive caregiving duties
required for newborns (Karp, 2012; Verbiest et al., 2017).
We applied an inclusion criterion of participants aged 16 years and over because this is
the recommended age for minimal risk research. We acknowledge that there are competing
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positions on the appropriate minimum age for research participation (NHMRC, 2018) with 18
years being the legal age of informed consent (Spriggs, 2010) and 20 as the start of adulthood
as defined by the World Health Organization (2003). Thus, our inclusion criterion may capture
publications excluded from previous reviews (Alhusen et al., 2012; Figueiredo & Costa, 2009).
We chose to exclude intervention studies from this review because our primary focus was to
identify whether an association existed between mental health and MFA/postpartum bonding
without the influence of exposure to a treatment, program, or other type of intervention. This
decision was made in consultation with other reviews within the field (Nast et al., 2013;
Underwood et al., 2016).

2.2.4. Quality Assessment
A formal assessment of article quality was performed by two members of the research
team independently using the Appraisal of Cross-Sectional Studies (AXIS) (Downes et al.,
2016). AXIS is a quality assessment tool designed to assist researchers to critically appraise
studies, specifically in the process of conducting a systematic review. The tool was developed
in consultation with current literature and the recommendations of a Delphi panel of research
experts (Downes et al., 2016). Although the measure was originally developed for crosssectional studies, the 20 items pertaining to the identification of focused research aims,
appropriateness of study design, use of valid measures and statistical analyses and
consideration of bias, were relevant for both the cross-sectional and longitudinal studies
included in the current review. The checklist design of the AXIS does not provide a cut-off
numerical score for study eligibility. Instead it allows users the flexibility of a subjective
assessment of overall quality and encourages consideration risk of bias and quality of reporting
for each component of the study design – a feature other quality assessment tools do not allow
(Berra et al., 2008; Higgins & Green, 2011). Given its recent publication (2016), the AXIS has
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not yet been validated. Despite these limitations, there is currently no gold standard tool for
assessing the quality of observational studies (Mallen et al., 2006). Therefore, using a newly
developed tool that attempts to address the shortcomings in other available tools is justified.

2.2.5. Data Extraction
Following quality assessment, the first author extracted information from included
studies pertaining to study aims, participant information, study design, assessment time points,
location, measures, data analyses and key results. This process was overseen by a second
researcher within the research team.
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2.3. Results
2.3.1. Literature Search
A total of 839 articles were identified by electronic database searching (n = 835) and
additional records known to authors (n = 4). After removing duplicates (n = 264) and articles
not published in English or peer-reviewed (n = 102), 473 studies remained for screening.
Articles were screened by title and abstract to identify empirical studies with a focus on MFA
and wellbeing or mental health during pregnancy or during pregnancy and in the first 12 weeks
after childbirth (n = 41). A manual search was made of the reference list of each included
article, which resulted in an additional nine articles being added to the review (n = 9). No
further appropriate studies were found when searching the reference lists of the nine additional
articles. The remaining papers were screened by a second reviewer before being assessed for
full-text eligibility (n = 50). Based on their abstracts, a total of 37 articles appeared to meet
inclusion criteria and were included in the full-text review. Following discussion between
reviewers, 12 studies were excluded, in accordance with eligibility criteria, leaving 25 articles
for inclusion in the final review. This process is illustrated in Figure 2.1.
To determine the quality of the articles, the first and second researchers independently
completed the AXIS for the 25 remaining studies (see Table 2.1). No numerical cut-off value
is required by the AXIS; however, articles which met fewer criteria should be interpreted with
caution. All studies met at least 11 of the 20 criteria. Twenty-four of the studies did not provide
a justification of sample size, and four did not identify any study limitations. Four studies
undertook measures to address and describe non-responders. One study used a sample that was
not representative of the pregnancy population (i.e., recruited from a maternity shop) (Kunkel
& Doan, 2003). One study made reference to the use of the Pregnancy Related Anxiety Scale
(PRAS) within the abstract of the paper, however no findings were reported in the methods or
results section pertaining to the PRAS (Doster et al., 2018).
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Figure 2.1
PRISMA Flowchart for Study Identification and Selection Process

Records identified through database
searching (n = 835)

Additional records identified through other
sources (n = 4)

Records after duplicates removed (n = 575)

Records following application of limits (n = 473)

Records screened through title and abstract (n = 41)

Records excluded (n = 432)

Reference list searches added (n = 9); total records (n = 50)

Full-text articles assessed for eligibility after consensus
with second rater (n = 37)

Studies included in quantitative synthesis
(n = 25)

Full-text articles excluded (n = 12)
•
No mental health measure during pregnancy
(n = 1)
•
No MFA measure during pregnancy (n = 3)
•
No data on mental health or MFA during
pregnancy (n = 2)
•
Did not examine relationship between MFA
and mental health (n = 6)

65

Table 2.1
AXIS Quality Assessment Appraisal for Studies Included in the Systematic Review
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2.3.2. Overview of Included Studies
In total, 25 of the originally identified 839 articles were included in the systematic
review. All papers contained original quantitative data and were observational in nature. A total
of 5983 female participants were included and participant ages ranged from 16-45 years. The
characteristics of these studies are shown in Table 2.2. Thirteen of the articles employed a
cross-sectional design and 12 were prospective longitudinal studies. All studies collected data
during pregnancy, and six also followed women into the postpartum period. Publication dates
ranged from 1997 to 2018. Sample sizes ranged from 30-751 (M = 239.3, SD =184.5). There
was no observed pattern in sample size based on location of publication. The majority of studies
included participants from community samples, with the exception of three studies who utilised
clinical populations (i.e., diagnoses of Major Depressive Disorder, hospitalised for pregnancyrelated problems, and pregnancy as the result of IVF). Additional participant characteristics
included women from lower socioeconomic backgrounds and of primiparous and multiparous
status.
Outcome variables included depression (n = 21), anxiety (n = 10), stress (n = 4),
intimate partner/couple relationship (n = 6), social support (n = 7), wellbeing (n = 2), distress
(n = 1), body dissatisfaction (n = 1), disordered eating (n = 1) and depressive rumination (n =
1). All studies employed self-report measures (n = 25), with one study additionally including
observational measures (interview and clinician rated measure). A number of screening tools
and assessment measures were used across the studies of which a summary is reported in Table
2.3. Across the 25 studies, 12 different measures were used to assess MFA and three measures
were used to assess postpartum bonding. The most commonly used measure of MFA was the
Maternal-Fetal Attachment Scale (MFAS; n = 8), followed by the Maternal Antenatal
Attachment Scale (MAAS; n = 7). The Edinburgh Postnatal Depression Scale (EPDS; n = 11)
was the most used screening tool for depression.
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The construct used to describe the emotional bond between mother and baby during
pregnancy was primarily referred to as MFA (n = 14), but also included prenatal attachment (n
= 4), perinatal bonding (n = 3), antenatal attachment (n = 1), maternal attachment (n = 1),
maternal-fetal bonding (n = 1), and emotional involvement (n = 1). A summary of the
characteristics and results of the studies included in the systematic review are presented in
Table 2.4.

2.3.3. Statistical Analyses
The majority of papers used Pearson product-moment correlations (n = 22) and
regression analyses (n = 15) for the purpose of statistical analyses. Structural equation
modelling (n = 2), generalised linear models (n = 2), discriminant function analysis (n = 1),
ANOVA (n = 5) and chi-square (n = 4) analyses were also utilised. Although the use of
correlation analyses has remained consistent over time, the more recent studies included within
the review were noted to employ more advanced statistical techniques (Kuo et al., 2013;
McFarland et al., 2011; Ohara et al., 2017a; Ohara et al., 2017b).
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Table 2.2
Overview of Included Studies

Study design

Data collection points

n

%

Cross-sectional

13

52

Longitudinal

12

48

Two

8

32

Three

3

12

Four

1

4

Depression

21

84

Anxiety

10

40

Stress

3

12

Other

13

52

Self-report

25

100

Observational

1

4

Asia

9

36

Australia

2

8

Europe

9

36

North America

5

20

(for longitudinal studies)

Variables

Measure

Location

70

Table 2.3
Screening Tools and Measures of the Studies Included in the Systematic Review
Variable

Measure

Acronym

n

MFA

Maternal-Fetal Attachment Scale

MFAS

8

Maternal Antenatal Attachment Scale

MAAS

7

Childbearing Attitude Questionnaire

CCAQ

1

Mother-Infant Bonding Questionnaire

MIBQ

2

Mother-to-Infant Bonding Scale

MIBS

2

Modified Maternal-Fetal Attachment Scale

MMFAS

2

Awareness of Foetus Scale

AFS

1

Antenatal Maternal Attachment Scale

AMAS

1

Maternal Attitudes Questionnaire

MAQ

1

Prenatal Attachment Inventory

PAI

1

Prenatal Attachment Inventory Revised

PAI-R

1

Parental Bonding Instrument

PBI

1

Mother-Infant Bonding Questionnaire

MIBQ

2

Mother-to-Infant Bonding Scale

MIBS

2

Postpartum Bonding Questionnaire

PBQ

1

Edinburgh Postnatal Depression Scale

EPDS

11

Postpartum
bonding

Depression

Centre for Epidemiologic Studies Depression Scale CES-D

Anxiety

Stress

3

Zung Self-Rating Depression Scale

ZSDS/ZUNG 2

Hamilton Rating Scale for Depression

HRSD

1

Profile of Mood States

POMS

1

State Trait Anxiety Inventory

STAI

4

Pregnancy‐Related Anxiety Scale

PRAS

1

Penn State Worry Questionnaire-Past Week

PSWQ-PW

1

Pregnancy Stress Rating Scale

PSRS

2

Life Events Scale

LES

1

Prenatal Coping Inventory

PCI

1

Prenatal Distress Questionnaire

PDQ

1

Ways of Coping Checklist

WCC

1

71

Couple

Dyadic Adjustment Scale

DAS

2

Intimate Bond Measure

IBM

1

Questionnaire on Partnership

PFB

1

Interpersonal Support Evaluation List

ISEL

1

Japanese Social Support Questionnaire

J-SSQ

1

Prenatal Psychosocial Profile

PPP

1

Short Form Social Support Questionnaire

SSQ6

1

Social Support Apgar

SSA

1

Social Support Questionnaire

SSQ

1

Social Support Scale

F-SozU-K-14 1

Hospital Anxiety Depression Scale

HADS

4

Depression, Anxiety and Stress Scale

DASS-21

1

Mental Health Inventory

MHI

1

Body Shape Questionnaire

BSQ-R-10

1

Chinese Childbearing Attitude Questionnaire

CCAQ

1

Health Practices Questionnaire

HPQ

1

Ruminative Response Scale

RRS

1

Symptoms Checklist

SC

1

Hollingshead Index of Social Status Interview

HISS

1

Structured Clinical Interview for DSM-IV-TR

SCID

1

Timeline Follow Back Interview

TLFB

1

relationship

Social
support

Combined
measures

Other

Interviews
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2.3.4. Main Findings
2.3.4.1. Depression and MFA. Nineteen of the 21 studies investigating depression
examined the relationship between depression and MFA (note: 82 and 97 did not), including
the two studies with a sample of younger mothers (minimum age of 16 years). Higher
depression was associated with lower MFA in the majority of publications (Alhusen et al.,
2012; Figueiredo & Costa, 2009; Lindgren, 2001; Mako & Deak, 2014; McFarland et al., 2011;
Ohara et al., 2017a; Ohara et al., 2017b; Ohoka et al., 2014; Rubertsson et al., 2015). These
findings suggest that maternal mood negatively impacts on a mother’s ability to form an
attachment to her unborn baby (Condon & Corkindale, 1997; Hart & McMahon, 2006) and
may contribute to a sense of detachment (Condon & Corkindale, 1997). However, four studies
reported no relationship between depression and MFA (Doster et al., 2018; Haedt & Keel,
2007; Hart & McMahon, 2006; Honjo et al., 2003). Furthermore, three studies found that
depression was not a predictor of MFA (Barone et al., 2014; Ohara et al., 2017b; Seimyr et al.,
2009). Consistent with the idea of the changing nature of MFA, one study found that MFA
predicted depression in late pregnancy and the early postpartum period but not in early
pregnancy (Ohara et al., 2017b). McFarland and colleagues (2011) examined whether the
severity of depression impacted MFA, and found that women with more severe MDD had
poorer MFA than women with less severe MDD and those in the non-MDD group. In Schmidt
et al.’s (2016) study of depressive rumination in relation to MFA, a negative correlation was
reported between the quality of the MFA in the first and second half of pregnancy, but no
relationship with the intensity of the MFA. The authors suggested that perseverative thinking
may reduce a mother’s available cognitive resources and contribute to limiting thinking about
her unborn baby, thus having a negative effect on the development of MFA (Rubertsson et al.,
2015).
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When considering MFA as measured at a subscale level, a number of studies found
mixed results. Condon and Corkindale (1997) found a negative correlation between EPDS and
MAAS-quality/global,

ZSDS

and

MAAS-quality,

HAD-D

and

MAAS-

quality/intensity/global, and POMS-D and MAAS-global. No significant correlation was found
between EPDS and MAAS-intensity, ZSDS and MAAS-intensity/global, and POMS-D and
MAAS-intensity (Condon & Corkindale, 1997). Another study found that higher depression
scores were associated with lower MAAS-quality and MAAS-global scores, but not MFAStotal or MAAS-intensity (Kunkel & Doan, 2003). Goecke et al. (2012) found a negative
correlation between EPDS and the quality but not the intensity of MFA in the third trimester
and at three weeks postpartum, in addition to global MFA at three weeks postpartum. Seimyr et
al. (2009) did not find a correlation between depression and MFAS-global, but found that
higher depression was associated with two subscales of the MFAS – higher IV (experience of
fetal movement) and lower V (positive experiences of pregnancy). Similarly, Barone et al.
(2014) found that women who scored higher on the fantasy and sensitivity subscale of the PAI
reported higher depression; however, total MFA was not associated with depression. These
results highlight the multifaceted nature of MFA as a construct, and the limitations of
employing a variety of screening tools across studies. This raises the question of whether MFA
should be continued to be measured as a global construct, or as a set of factors.
2.3.4.2. Depression and Postpartum Bonding. In four out of five studies that
investigated depression and early postpartum bonding (defined in this review as up to 12 weeks
after childbirth), higher depression was associated with lower bonding after childbirth
(Figueiredo & Costa, 2009; Ohara et al., 2017a; Ohara et al., 2017b; Ohoka et al., 2014). No
significant finding was reported in the remaining study (Kunkel & Doan, 2003). This suggests
a continued effect of low mood on a mother’s ability to bond with and interact with her baby,
even after the antenatal period.

74

2.3.4.3. Anxiety and MFA. Ten studies examined anxiety in relation to MFA. Five of
these studies used the MAAS and found that higher anxiety was associated with lower MAASquality (Condon & Corkindale, 1997; Hart & McMahon, 2006; Hajnalka Mako & Anna Deak,
2014; Schmidt et al., 2016; White et al., 2008). No correlation was found between anxiety and
MAAS-intensity in four of those studies (Condon & Corkindale, 1997; Hart & McMahon,
2006; Schmidt et al., 2016; White et al., 2008). This suggests that anxiety may have an effect
on the closeness rather than the strength of the MFA. Two of these studies found no correlation
between MAAS-global and anxiety (Condon & Corkindale, 1997; Hart & McMahon, 2006),
one reported a positive correlation (Mako & Deak, 2014) and the remaining two studies did
not report on MAAS-global (Schmidt et al., 2016; White et al., 2008). Figueiredo and Costa
(2009) found that poorer MFA predicted higher postpartum anxiety but not antenatal anxiety.
Rubertsson et al. (2015, p. 156) found that higher anxiety was associated with higher
‘anticipation’ (“dreams, fantasies and future plans for the baby”) but not ‘interaction’
(“mother’s feelings for her baby and sharing her experience with others”) or ‘differentiation’
(“knowledge about the baby’s personality and attributes”) on the PAI-R. No association was
found between MFA and pregnancy-related anxiety (Kuo et al., 2013) or anxiety disorders
(McFarland et al., 2011) or anxiety when using the MFAS as a measure of MFA (Doster et al.,
2018).
2.3.4.4. Anxiety and Postpartum Bonding. Two studies investigated anxiety and
mother-infant bonding in the early postpartum period. One study, which included a maternal
age range from 16 to 40 years, found that anxiety was associated with poorer bonding,
characterised by stronger negative emotions towards and lower emotional involvement with
the baby (Figueiredo & Costa, 2009). Similarly, higher state and trait anxiety was correlated
with lower postpartum bonding (Doster et al., 2018).
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2.3.4.5. Stress and MFA. Three studies investigated stress in relation to MFA. Higher
pregnancy-specific stress was correlated with stronger MFA suggesting that a reallocation of
resources towards the baby and the maternal role may be associated with greater sensitivity
towards the baby’s needs and a richer bonding experience (Chang et al., 2016; Hsu & Chen,
2001). In contrast, a negative association was observed between life stress and MFA suggesting
that external stressors and negative life events may take away resources from the mother that
may have been devoted to the development of MFA (Hsu & Chen, 2001). A positive correlation
was observed between the quality and intensity of MFA in women with a ‘positive appraisal’
coping style (White et al., 2008). Similarly, higher MFA was associated with lower use of
emotion-focused coping and a willingness to seek support when required, however this pattern
was only observed in the first trimester (Mikulincer & Florian, 1999).
2.3.4.6. Interpersonal Relationships and MFA. Six out of seven studies investigating
MFA and social support found that higher MFA was associated with greater social support
(Alhusen et al., 2012; Condon & Corkindale, 1997; Chang et al., 2016; Honjo et al., 2003;
Ohara et al., 2017a; Schmidt et al., 2016). In contrast to Schmidt et al. (2016) who found a
positive correlation between the quality of the MFA and social support, White et al. (2008)
found no significant correlation. Social support was not found to be correlated with the intensity
of the MFA (Schmidt et al., 2016; White et al., 2008). In all six studies investigating partner
support and MFA, a good intimate partner relationship was associated with stronger MFA
(Barone et al., 2014; Condon & Corkindale, 1997; Doster et al., 2018; Lai et al., 2006; Mako
& Deak, 2014). MFA was greater in women with higher perceived couple adjustment (Barone
et al., 2014; Doster et al., 2018; Mako & Deak, 2014; Rubertsson et al., 2015), higher emotional
and instrumental spousal support (Lai et al., 2006), and lower control, domination and criticism
within the intimate partner relationship (Condon & Corkindale, 1997). Higher partner support
was associated with greater endorsed feelings towards the baby and sharing of pregnancy
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experiences with others, but neither of the two other PAI-R subscales or PAI-R global score
(Rubertsson et al., 2015). These findings are consistent with previous research suggesting that
social support can act as a protective factor when individuals are faced with stressful and
challenging situations (Cohen & Wills, 1985). In the transition to motherhood, interpersonal
and partner support may allow women to share the rewarding experiences of pregnancy with
another person (Alhusen et al., 2012), facilitate planning and imagination of the child’s future
(Barone et al., 2014) and allow for better adjustment to motherhood (Alhusen et al., 2012; Lai
et al., 2006).
2.3.4.7. Interpersonal Relationships and Postpartum Bonding. One study examined
the relationship between social support and postpartum bonding. In this study, positive
associations between social support and MFA observed during pregnancy continued into the
postpartum period in relation to bonding (Ohara et al., 2017a).
2.3.4.8. Other Domains of Mental Health and MFA. Two studies examined the
impact of wellbeing on MFA. Higher psychological wellbeing ratings were associated with
higher global and quality MFA scores on the MAAS (Goecke et al., 2012). Greater wellbeing
was correlated with higher MFA (on the MFAS) and lower distress in the first trimester, but
not the remaining trimesters (Mikulincer & Florian, 1999). Neither body dissatisfaction (Haedt
& Keel, 2007) nor disordered eating (Lai et al., 2006) were found to be correlated with MFA.
2.3.4.9. Other Domains of Mental Health and Postpartum Bonding. No studies
included in this review investigated stress, wellbeing, body dissatisfaction or disordered eating
in relation to early postpartum bonding.
2.3.4.10. Patterns Across the Antenatal and Postnatal Periods. The longitudinal
studies included in this review were examined for patterns of continuity across the antenatal
and postnatal periods. Despite their differences regarding the theoretical processes involved in
MFA and postpartum mother-infant bonding, three studies highlighted the relationship
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between the constructs across the perinatal period. Doster et al. (2018) found that higher MFA
was positively correlated with postpartum bonding. Figueiredo and Costa (2009) found that
lower MFA predicted poorer postpartum bonding at three months. Similarly, Rubertsson and
colleagues (2015) found that women who reported fewer positive feelings about birth and the
early postpartum period during their pregnancy also reported lower MFA. Other studies found
that women’s mental health and wellbeing during pregnancy had an influence on their
functioning postpartum. For example, one study found that women with fewer supportive
people during pregnancy showed higher depression and lower bonding postpartum (Ohara et
al., 2017a). Another study showed that MFA predicted mood not only in late pregnancy but
also at five days postpartum (Ohara et al., 2017b). Women who reported continuous depressive
symptoms during pregnancy and up to one month postpartum showed sustained bonding
difficulties with their babies throughout pregnancy and the early postpartum period (Ohoka et
al., 2014).

2.3.5. Additional Findings
2.3.5.1. Prevalence Rates. A number of studies reported on the percentage of women
who scored above the cut-off for elevated depression and anxiety. Prevalence rates of
depression were reported in 11 studies, and ranged from 9-59% (M = 27.3, SD = 19.3) (Alhusen
et al., 2012; Barone et al., 2014; Condon & Corkindale, 1997; Figueiredo & Costa, 2009; Hart
& McMahon, 2006; Honjo et al., 2003; Kunkel & Doan, 2003; Lindgren, 2001; Mikulincer &
Florian, 1999; Ohoka et al., 2014; Seimyr et al., 2009). Prevalence rates of anxiety were
reported in three studies, and ranged from 25-36% (M = 31.4, SD = 4.7) (Figueiredo & Costa,
2009; Hart & McMahon, 2006; Mikulincer & Florian, 1999). Given the disparity in assessment
measures used and varying ways of reporting on MFA, the prevalence of good versus poor
MFA was unable to be calculated.
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Table 2.4
Characteristics and Results of the Studies included in the Systematic Review
Author/s

Aims

Design

Location

Sample

n

1. Alhusen
et al.,
2012*

To investigate the
influence of
maternal depressive
symptoms on MFA
in a sample of lowincome women.*
To examine the role
of gestational age,
couple adjustment
and depressive
symptoms on MFA
in a sample of
suburban women.*
To explore the
predictors of
psychosocial stress
during pregnancy.
To examine the
correlates of MFA
in the third
trimester of
pregnancy.

Cross-sectional
24-28 weeks

US

Low-income

Cross-sectional
9-41 weeks

Italy

Cross-sectional
Second or third
trimester
Cross-sectional
>28 weeks

2. Barone
et al.,
2014*

3. Chang et
al., 2016

4. Condon
&
Corkindale,
1997

Other
measure/s

Key results

666

MFA or
bonding
measure/s
MFAS

EPDS
PPP

Stronger MFA was correlated with lower
depression and higher social support.
Depressive symptoms and social support were
significant predictors of MFA.

Low-risk;
suburban

130

PAI

CES-D
DAS

Taiwan

Low-risk

300

MMFAS

Australia

Community

238

MAAS
PBI

EPDS
ISEL
PSQI
PSRS
HADS
IBM
LES
POMS
SSQ

MFA was higher for mothers with higher
perceived couple adjustment. Depression
scores did not predict total MFA. Higher
scores on the fantasy and sensitivity subscales
(i.e. non-positive thoughts and feelings) of the
PAI correlated with higher endorsement of
depressive symptoms.
Positive correlations were found between
pregnancy stress and both depression and
MFA. MFA and primiparous status were found
to be predictors of pregnancy stress.
Women with poorer MFA showed higher
depression and anxiety, lower social support
and higher control/domination/criticism within
the intimate partner relationship. A negative
association was found between MFA (MAAS-
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ZSDS

5. Doster et
al., 2018*

6.
Figueiredo
& Costa,
2009

7. Goecke
et al.,
2012*

To investigate the
relationship
between MFA and
postpartum
bonding, with
anxiety, depression
and partner
relationship.*
To examine the
relationship
between maternal
prenatal and
postnatal stress,
mood and
emotional
involvement with
the infant.
To examine the
relationships
between MFA,
perinatal factors
and depression
during pregnancy
and postpartum (up

total) and depression on all measures except
ZSDS. MFA quality was negatively correlated
with all depression measures, while MFA
intensity was negatively correlated with HADD only.
Higher MFA was positively correlated with
partner relationship quality, but not anxiety or
depression. Stronger postpartum bonding was
associated with lower state and trait anxiety,
but not depression. Higher MFA was
positively correlated with postpartum bonding.

Longitudinal
Germany
T1: third
trimester
T2: 5 weeks PP*

Community

324

MFAS (T1)
PBQ (T2)

EPDS
STAI
(all T1T2)
PFB (T1)

Longitudinal
Portugal
T1: 6 months
T2: 3 months PP

Primiparous

91

MIBS (T12)

EPDS
STAI
(all T1-2)

Depression predicted weaker MFA during
pregnancy and poorer bonding postpartum,
while anxiety predicted weaker bonding after
birth only. Lower MFA predicted poorer
emotional involvement with the infant and
higher depression and anxiety at three months
postpartum.

Longitudinal
Germany
T1: third
trimester
T2: 3 weeks PP*

Primiparous

161

MAAS
(T1)

EPDS
(T1-2)

A negative correlation was found between
MFA quality and depression during pregnancy,
and MFA quality/global scores and depression
at three weeks postpartum. Higher subjective
wellbeing (as measured on a 1-5 Likert scale
by participants at T1) was associated with
stronger MFA global and quality scores during
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8. Haedt &
Keel, 2007

to 18 months) in a
sample of first-time
mothers.
To investigate the
relationship
between MFA,
depression and
body dissatisfaction
during pregnancy.

pregnancy. The intensity of MFA was not
associated with depression or wellbeing.
Cross-sectional
2-40 weeks

US

Community

196

MFAS

BSQ-R10
EPDS

9. Hart &
McMahon,
2006

To investigate the
relationship
between anxiety,
depression and
psychological
adjustment to
pregnancy.

Cross-sectional
20-28 weeks

Australia

Primiparous

53

CAQ
MAAS
MAQ

EPDS
STAI

10. Honjo
et al., 2003

To examine the
relationship
between MFA and
depression in first
and second
trimesters of
pregnancy.

Cross-sectional
First or second
trimester

Japan

Community

216

AMAS

ZSDS

No correlations were found between MFA and
either body dissatisfaction or depression. Body
dissatisfaction moderated the association
between MFA and gestational age, but not
depression. Greater gestational age predicted
stronger MFA in women with low body
dissatisfaction.
Higher anxiety was correlated with lower
MFA quality and more negative attitudes
towards motherhood and the self as mother
(i.e. higher maternal worries, more
maladaptive cognitions about motherhood), but
not MFA intensity or global scores (as
measured by MAAS). No significant
correlations were found between depression
and MFA. Women who reported a negative
quality of MFA showed higher symptoms of
depression, trait anxiety and state anxiety.
A positive correlation was found between
MFA and number of social supports. No
correlation was observed between MFA and
depression.
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11. Hsu &
Chen, 2001

12. Kunkel
& Doan,
2003*

13. Kuo et
al., 2013

14. Lai et
al., 2006*

15.
Lindgren,
2001

To investigate the
relationship
between
pregnancy-specific
and life-event stress
with MFA.
To investigate the
relationship
between MFA and
depression.

Cross-sectional
>28 weeks

Taiwan

Community

150

MMFAS

PSRS
ACSEAL

Stronger MFA was associated with higher
pregnancy-specific stress and lower life stress.
Predictors of MFA included pregnancyspecific stress, life-event stress, parity and
attendance at prenatal classes.

Cross-sectional
During
pregnancy

Canada

Community

35*

MAAS
MFAS

CES-D

To investigate
MFA throughout
pregnancy in a
sample of
Taiwanese women
who conceived
through IVF.
To examine the
prevalence and
psychosocial
factors of
disordered eating in
new mothers.
To investigate the
influence of
depression on
positive health

Longitudinal
T1: 9 weeks
T2: 12 weeks
T3: 20 weeks

Taiwan

Primiparous;
conceived
through IVF

160

AFS
MFAS
(all T1-3)

CCAQ
PRAS
SC
SSA
(all T1-3)

Higher depression scores were associated with
lower MAAS-quality and MAAS-global
scores. No association was observed between
MFAS total score or MAAS-intensity and
depression.
Childbearing attitude, awareness of fetus and
social support were predictors of MFA when
gestational age was controlled for.

Longitudinal
T1: during
pregnancy*

Hong
Kong

Community

131

MPAS

EDI-2
GHQ
SSS

Prenatal disordered eating was not correlated
with MFA. Stronger MFA was correlated with
higher instrumental and emotional spousal
support.

Cross-sectional
20-40 weeks

US

Community

252

MFAS

CES-D
HPQ

No correlation was found between depression
and MFA. Higher depression and lower MFA
were associated with fewer positive health
practices. Higher depression was found to be a
predictor of lower MFA.
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practices directly
and through MFA.
16. Mako
& Deak,
2014*

17.
McFarland
et al., 2011

18.
Mikulincer
& Florian,
1999

19. Ohara
et al.,
2017a

To analyse MFA in
relation to mental
health, partner
relationship,
demographic and
pregnancy
variables.*
To compare MFA
in women with and
without Major
Depressive
Disorder.

Cross-sectional
7-40 weeks

Hungary

Community

237

MAAS*

DAS
HADS

Longitudinal
T1: 26 weeks
T2: 36 weeks

US

With or
without
Major
Depressive
Disorder

161
(65
with
MD
D)

MFAS
(T1-2)

HISS
(T1)
HRSD
SCID
TLFB
(all T1-2)

To investigate the
role of attachment
style in bonding to
the fetus, mental
health and coping
with pregnancyrelated problems.*
To investigate the
relationships
between perinatal
bonding failure,
depression and

Longitudinal
T1: 7-12 weeks
T2: 22-24 weeks
T3: 32-34 weeks

Israel

Primiparous;
low-risk

30

MFAS (T13)

ASS
MHI
WCC
(all T1-3)

Longitudinal
T1: <25 weeks
T2: 1 month PP

Japan

Community

494

MIBQ
(T1-2)

EPDS
(T1-2)
J-SSQ
(T1)

Higher MFA was correlated with lower
anxiety and depression, and higher relationship
adjustment, but not relationship length. MFA
total and intensity scores (as measured by the
MAAS) were higher in women who had
detected fetal movement than those who had
not yet detected fetal movement.
Women with MDD had significantly lower
MFA than women in the non-MDD group.
Neither anxiety nor antidepressant use were
associated with MFA. An inverse relationship
was observed between depression severity and
MFA and when considering the interaction of
the MDD group and depression severity with
MFA.
Greater MFA was correlated with higher
wellbeing and tendency to seek support, and
lower distress and use of emotion-focused
coping at T1. No patterns were observed for
problem-focused or distance coping at T1. No
significant associations were found between
MFA and mental health variables at T2 or T3.
Fewer supportive people during pregnancy
predicted lower MFA and postpartum bonding
and higher depression at both time points.
Higher MFA was correlated with lower
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20. Ohara
et al.,
2017b

21. Ohoka
et al., 2014

22.
Rubertsson
et al., 2015

social support
among mothers.
To investigate the
relationship
between maternal
depression and
bonding failure
during pregnancy
and in the
postpartum period.
To investigate the
association between
bonding disorder
and maternal mood
during pregnancy
and in the
postpartum period.
To examine the
relationship
between MFA with
emotional
wellbeing and
obstetric,
demographic and
social factors.

Longitudinal
T1:<25 weeks
T2: 36 weeks
T3: 5 days PP

Japan

Community

751

MIBQ
(T1-3)

EPDS
(T1-3)

Longitudinal
T1:<25 weeks
T2: 36 weeks
T3: 5 days PP
T4: 1 month PP

Japan

Community

389

MIBS
(T1-4)

EPDS
(T1-4)

Longitudinal
T1: 8-10 weeks
T2: 36 weeks

Sweden

Community

718

PAI-R
(T1-2)

HADS
(T1-2)

depression at T1. Similarly, higher bonding
was correlated lower depression postpartum.
Higher MFA was correlated with lower
depression in early and late pregnancy
(excluding anxiety and lack of affection at T1).
Similarly, higher depression was associated
with lower bonding postpartum. MFA
predicted depressed mood at T2 and T3, but
not at T1. Depression scores did not predict
MFA scores.
Depression and MFA scores were correlated at
T1-T4, with women reporting higher
depressive symptoms having lower MFA and
postpartum bonding. Women who reported
continuous depressive symptoms over the
testing points also showed sustained bonding
difficulties.
Higher depression scores were associated with
lower MFA across the three PAI-R subscales.
Higher anxiety was associated with higher
PAI-R-Anticipation but not Interaction or
Differentiation scores. Lack of perceived
partner support was correlated with PAI-RInteraction scores, while lack of perceived
partner support was correlated with lower
MFA on all subscales. Women who reported
fewer positive feelings about birth and the
early postpartum period during their pregnancy
also reported lower MFA.
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23.
Schmidt et
al., 2016

24. Seimyr
et al.,
2009*

25. White
et al., 2008

To determine
whether depressive
rumination and
worrying are
predictive of
depressive and
anxious
symptomatology
and MFA during
pregnancy in a nonclinical sample.
To investigate how
mothers and fathers
think and feel about
their babies, how
parental-fetal
attachment (PFA)
is related to
maternal depressive
mood and the
relationship
between maternal
mood and MFA.
To model the
relationships
between maternal
perceptions and
medical ratings of
risk, coping,

Longitudinal
T1: 1-20 weeks
T2: 21-40 weeks

Germany

Community

215

MAAS
(T1-2)

DASS-21
FSozUK1
4 PSWQPW RRS
(T1-2)

Lower depressive rumination and higher social
support were correlated with greater MFA.
Depressive rumination at T1 was predictive of
MFA intensity but not MFA quality at T2.
Worry at T1 was not predictive of MFA at T2.
Social support at T1 was predictive of MFA
quality and intensity at T2.

Cross-sectional
30-32 weeks

Sweden

Community

298*

MFAS

EPDS*

Women in the high depression group showed
greater sensitivity to fetal movements (MFASIV) and less positivity towards the pregnancy
and associated body changes (MFAS-III). No
correlation was observed between depression
and MFAS total score, or the remaining three
subscales.

Cross-sectional
>23 weeks

Northern
Ireland

Hospitalised
for
pregnancyrelated
reasons

87

MAAS

HADS
PCI
PDQ
SSQ6
STAI

Quality of MFA was positively correlated with
history of anxiety/depression, positive
appraisal and appraisal of own/baby’s health,
and negatively correlated with current
anxiety/depression and avoidance. Intensity of
MFA was positively correlated with
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psychological
wellbeing and
MFA in a sample
of women
hospitalised for
pregnancy-related
complications.

preparation, positive appraisal and appraisal of
own/baby’s health, and negatively correlated
with unplanned pregnancy, depression and
avoidance. Positive appraisal (as a coping
strategy) mediated the association between
maternal appraisal of risk and MFA. HADSanxiety was predictive of MFA intensity.
Social support was not associated with MFA.
*Denotes missing information not relevant to the current review (including additional time points and participant groups outside of the parameters set for this
review
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2.3.5.2. Demographic Variables and MFA. An examination of the role of
demographic variables in relation to MFA also produced mixed findings (results presented in
Table 2.5). Seven of the 25 included studies did not address the role of any demographic
variables. Education and primiparous/multiparous status were the most frequently examined
variables. Out of 15 studies investigating the role of maternal age, seven found that older
mothers reported lower MFA while the remaining six studies found no significant relationship.
Six out of 10 studies examining gestational age found that women further along in their
pregnancies reported stronger MFA. The remaining four studies found no significant
relationship. Socioeconomic status was evaluated in relation to MFA in six studies, none of
which reported a significant effect. Two out of seven studies assessing the role of women’s
relationship status found that women who were married or in a de facto relationship reported
higher MFA. Higher maternal education was associated with lower MFA in three out of 11
studies, with the remaining eight studies reporting no significant effect of education. Two out
of three studies found a positive relationship between employment status and MFA. Three
studies found that women with planned pregnancies reported stronger MFA, while an
additional two studies found no significant effect. Five out of 11 studies found that primiparous
women reported higher MFA scores than multiparous women. Overall, findings about the
interaction between demographic factors and MFA were variable and under-reported,
highlighting the need for further research in this area.
2.3.5.3. Demographic and Mental Health Variables. Over half of the included studies
(n = 14) did not examine the potential role of demographic factors in relation to domains of
mental health or wellbeing (results presented in Table 2.6). Multiparous status and having a
higher number of children were associated with higher depression in three studies. All four of
the studies examining depression and gestational age reported no significant findings. Given
the low number of studies investigating domains of mental health other than depression (i.e.,

87

anxiety, stress, body dissatisfaction, couple adjustment), and the even fewer studies that
examined these domains in relation to demographic factors, no trends could be identified.
When considering distress as a general construct, two studies found an effect of age,
such that older women reported higher distress. However, the remaining six studies examining
the role of age found no significant relationship. None of the studies examining gestational age
(n = 6), employment (n = 2) or planned/unplanned pregnancy status (n = 2) found a significant
effect for distress. Four out of five studies found no relationship between SES and distress.
Conflicting findings were observed for relationship status (n = 3), education (n = 5) and
primiparous or multiparous status (n = 4). Further research is required to facilitate increased
understanding of the role of personal and contextual variables in relation to maternal mental
health.
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Table 2.5
MFA and Demographic Variables
Article Maternal
age
1
n/a
2
No
3
n/a
4
No
5
No
6
n/a
7
n/a
8
No
9
Yes (-)
10
n/a

Gestational
age
n/a
Yes (+)
n/a
n/a
n/a
n/a
n/a
Yes (+)
No
n/a

SES Relationship
status
No No
n/a No
n/a n/a
No n/a
No n/a
n/a n/a
n/a n/a
n/a No
n/a n/a
n/a n/a

Education Employment Planned
pregnancy
n/a
n/a
n/a
No
No
n/a
n/a
n/a
n/a
n/a
n/a
Yes (+)
No
n/a
n/a
n/a
n/a
n/a
Yes (-)
n/a
n/a
No
n/a
n/a
No
n/a
No
No
Yes
n/a
(+)*

Primiparous

11
12
13
14
15
16

No
n/a
No
n/a
Yes (-)
No

No
n/a
Yes (+)
n/a
Yes (+)
Yes (+)*

No
n/a
No
n/a
No
n/a

n/a
n/a
n/a
n/a
Yes (+)
Yes (+)**

No
n/a
No
n/a
Yes (-)
No

n/a
n/a
n/a
n/a
n/a
n/a

No
n/a
n/a
n/a
n/a
Yes (+)

Yes (+)
n/a
n/a
n/a
No
Yes (+)***

17
18
19

Yes (-)
n/s
n/a

No
n/a
n/a

n/a
n/a
n/a

n/a
n/a
n/a

n/a
n/a
n/a

n/a
n/a
n/a

n/a
n/a
n/a

No
n/a
n/a

n/a
No
n/a
No
No
n/a
n/a
Yes (+)
n/a
n/a

Other

Number of children (-)

*Strongest relationship with stay at home
caregiver, followed by full-time work, then
part-time work
Attendance at prenatal classes (+)

*MAAS-total and MAAS-intensity
**MAAS-total and MAAS-quality
***MAAS-intensity
Period after fetal movement detected (+)
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20
21
22
23

n/a
n/a
Yes (-)*
Yes (?)

n/a
n/a
n/a
Yes (+)

n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a

n/a
n/a
Yes (-)*
n/a

n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a

n/a
n/a
Yes (+)*
n/a

24

Yes (-)*

n/a

n/a

No

No

Yes (+)**

n/a

Yes (+)

25

No

No

n/a

No

No

n/a

Yes (+) *

No

*PAI-Anticipation and PAI-Interaction
*MFAS-IV
**MFAS-III and IV
*MAAS-Intensity
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Table 2.6
Mental Health Constructs and Demographic Variables
Article

Variable

1

Depression,
social support
Depression

2

3
4
5

6
7
8
9
10
11
12
13

Maternal
age
n/a

Gestational
age
n/a

SES Relationship
status
n/a n/a

Education

Employment

Primiparous

n/a

Planned
pregnancy
n/a

n/a

No

No

n/a

n/a

n/a

n/a

n/a

n/a

Couple
adjustment
Pregnancy
stress
Depression

Yes (-)

No

n/a

n/a

n/a

n/a

n/a

n/a

No

No

No

No

No

No

No

Yes (+)

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Depression,
anxiety, partner
relationship
Depression,
anxiety
Depression

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Yes (-)

n/a

n/a

n/a

Depression
Depression
Depression
Stress
Depression
Anxiety, social
support

n/a
No
n/a
No
n/a
n/a

No
No
n/a
No
n/a
n/a

n/a
n/a
n/a
No
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
No
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
No
n/a
n/a

n/a
n/a
n/a
No
n/a
n/a

Other

n/a

History of
miscarriage (+)
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14
15

16

17

18
19
20
21
22
23

24
25

Body
dissatisfaction
Depression

No

n/a

n/a

n/a

Yes (+)

No

n/a

n/a

Yes (-)

No

Yes
(-)

Yes (+)

Yes (-)

n/a

n/a

Yes (+)

Depression,
anxiety, partner
relationship
Depression

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

No

n/a

No

Yes (-)

n/a

n/a

n/a

No

Depression,
anxiety
Depression,
social support
Depression
Depression
Depression,
anxiety
Depression,
depressive
rumination,
anxiety
Depression
Depression,
anxiety, stress

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a
n/a
n/a

n/a
n/a
n/a

n/a
No
n/a

n/a
n/a
n/a

n/a
No
n/a

n/a
n/a
n/a

n/a
n/a
n/a

n/a
n/a
n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a
n/a

n/a
n/a

n/a
n/a

n/a
n/a

n/a
n/a

n/a
n/a

n/a
n/a

n/a
n/a

High-risk
pregnancy (+),
ethnicity (+)

Number of
children (+),
pregnancy
complications
(+)
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2.4. Discussion

This review sought to systematically analyse the literature surrounding MFA, early
postpartum bonding and maternal mental health in the antenatal and early postnatal periods, in
order to clarify whether a relationship exists between variables. Our review found mixed results
as to the association between MFA/postpartum bonding and various domains of mental health.
The review identified a number of gaps within the current literature pertaining to the measures
employed within studies for antenatal populations, theoretical understanding of MFA, and data
collection points during the antenatal and postnatal periods.

2.4.1. Is There a Relationship Between Mental Health, MFA and Postpartum Bonding?
This review aimed to determine whether relationships existed between a number of
mental health domains and both MFA and early postpartum bonding. Consistent findings were
observed for depression and interpersonal relationships in the antenatal and postnatal periods.
However, due to discrepancies in study findings and a small number of studies examining
particular variables, no patterns could be identified for anxiety, stress, body dissatisfaction,
disordered eating, depressive rumination or wellbeing. Further research is required in these
areas.
Depression was the most studied mental health variable within the included studies.
Depression was associated with lower MFA and postpartum bonding in the majority of
publications. These findings are supportive of the claim that maternal mood negatively impacts
on a mother’s ability to bond with her baby both during pregnancy and in the early postpartum
period (Condon & Corkindale, 1997; Hart & McMahon, 2006). Despite these findings, some
discrepancies were noted including four studies with non-significant results. All four of these
studies included only one time point in pregnancy or employed cross-sectional designs
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spanning across trimesters of pregnancy. One explanation for the non-significant results may
be the variation in gestational age (Haedt & Keel, 2007) and the assessment of MFA early in
pregnancy before fetal movement could be detected (Honjo et al., 2003). This supports the idea
that the nature of a mother’s attachment towards her baby may change as she moves throughout
her pregnancy and highlights the need to avoid generalising results from one trimester to
another (Haedt & Keel, 2007; Honjo et al., 2003). Additional explanations for this include
differences in participant samples, discrepancies in data collection points and variations in
screening tools used to assess depression and MFA.
Although less studied than depression, positive interpersonal relationships were
associated with better MFA and postpartum bonding outcomes. Six out of seven studies
examining social support and all six studies investigating intimate partner relationships found
associations with higher MFA. Similarly, one study reported a positive correlation between
social support and postpartum bonding. These findings are consistent with previous research
citing interpersonal support as a potential buffer for stress, isolation and maladaptive
adjustment to motherhood (Alhusen et al., 2012; Cohen & Wills, 1985; Lai et al., 2006).

2.4.2. Study Design and Methodology
A strength of most studies in the review was the employment of diverse samples.
Participants were aged 16-45 years, from 13 countries, with an average sample size of 239.
Participants included women from lower socioeconomic backgrounds, community and hospital
samples, of primiparous and multiparous status, with diagnosed mental illnesses, and women
who had conceived with and without assisted reproductive technology. Future studies should
continue to utilise diverse groups to maximise the generalisability of results and yield clinical
insights into difficulties faced by higher risk groups. Specifically, research into younger and
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older mothers would highlight specific developmental and parenting challenges that may
impact the mother-infant relationship during and after pregnancy.
A weakness in the included studies was the way in which data was collected. Less than
half of the studies employed longitudinal designs. Although cross-sectional data has many
benefits including low-cost, efficiency of data collection and low participant burden
(Sedgwick, 2014), reliance on cross-sectional data impeded analysis of the changing motherbaby relationship over time. Further, there was wide variation in the time points (e.g., 9 weeks,
24-28 weeks) and time brackets (e.g., 2-40 weeks gestation, first half of pregnancy) used in
data collection. Future research efforts should focus on identifying appropriate standardised
points of data collection so that researchers are able to synthesise findings across studies to
identify patterns and trends.

2.4.3. Use of Diverse Generic Domain Mental Health Measures
The included studies employed 34 different instruments to assess 11 domains of mental
health. Twenty-eight of the 34 screening tools used were domain-generic (i.e., not pregnancyspecific). Use of general measures for a specialised population reduces reliability and validity
(Glasheen et al., 2010), and may result insufficient attention being paid to the unique features
of maternal populations (Mogos et al., 2013; Robling et al., 2002). This problem could be
addressed by either validating existing generic domain measures for use in pregnancy and the
postpartum period, and recognising their limitations when interpreting results, or developing
pregnancy and postpartum-specific measures to ensure greater sensitivity to the unique
experiences of pregnancy (Chen et al., 2005; Mogos et al., 2013). Many of the instruments used
have not been validated for use in pregnancy and in the postpartum period – a factor that may
explain some of the variability in observed results. An exception to this was the use of the
EPDS in 11 of the studies. The EPDS is cited as the most widely used screening tool for
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antenatal depression (Biaggi et al., 2016) and has been validated for maternal populations
(Murray & Cox, 1990). These two patterns support Mogos et al.’s (2013) assertion that there
is a lack of “valid, reliable and responsive” instruments developed for use in maternal
populations (p. 219).

2.4.4. The Construct of MFA and How it is Being Measured
The current review exemplified the existing tensions within the literature regarding the
lack of consensus surrounding the definition and theoretical underpinnings of the MFA
construct (Barone et al., 2014; Fuller et al., 1993; Honjo et al., 2003; Sandbrook, 2009) and the
way it should be measured (Redshaw & Martin, 2013; Van den Bergh & Simons, 2009). This
was reflected through the different ways in which the emerging relationship between mother
and baby were described (i.e., MFA, prenatal attachment, antenatal attachment, maternal
attachment, perinatal bonding and emotional involvement), and the different screening tools
used to measure MFA (n = 12). In addition to impeding a comparative analysis of study
findings, inconsistent terminology and screening instruments may contribute to a further divide
between theoretical schools of attachment/bonding and hinder attempts to consolidate a strong
theoretical foundation.
There was a consensus within the included articles and the wider literature about the
uniqueness of the mother-fetal relationship (Goecke et al., 2012; Hart & McMahon, 2006;
Redshaw & Martin, 2013), as distinct from postpartum mother-infant bonding (Della Vedova
et al., 2008). The findings of our review support the suggestion that researchers need to cease
interpreting global MFA scores in isolation, and investigate the individual subscale scores
(Barone et al., 2014). This idea is exemplified in Condon and Corkindale’s (1997) suggestion
of distinguishing the quality (the closeness of the relationship) and intensity (the strength of
the preoccupation with the baby) of MFA. Our systematic review found that when studies
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employed Condon’s MAAS, the quality of the MFA was consistently related to maternal
mental health, whereas the intensity was not. Previous research has identified a possible reason
for this finding as the role of external factors (e.g., life events, stressors, family situation, work
commitments), as opposed to internal factors (e.g., mental health) as influencing MFA intensity
(Barone et al., 2014; Condon & Corkindale, 1997). From a theoretical standpoint, these
findings support the notion of MFA as a multidimensional construct (Della Vedova et al.,
2008). From a research perspective, these findings support the use of both subscale and global
scale scores (Barone et al., 2014; Siddiqui & Hagglof, 1999).

2.4.5. Capturing the Whole Picture – A Holistic Approach
A final trend that emerged within the current review was a failure to conceptualise
studies that followed women throughout the entirety of the pregnancy and postpartum period.
Cross-sectional designs accounted for more than half of the studies within the review despite
the strong empirical evidence for the changing course of maternal mental health (Underwood
et al., 2016) and attachment (Müller, 1996; Walsh et al., 2014) across the maternity continuum.
The majority of articles considered for review had a solely antenatal or postnatal focus. As
previously recognised (Biaggi et al., 2016; Underwood et al., 2016), there continued to be a
focus on postpartum outcomes, and a neglect of antenatal processes. This was reflected in
studies investigating the relationship between antenatal wellbeing/mental health and
postpartum bonding, but not MFA (despite following women throughout their pregnancies) –
a pattern that resulted in five studies being excluded at the full-text review (Dubber et al., 2015;
Fisher et al., 2008; Rossen et al., 2017; Sugishita et al., 2016). A richer and more holistic
account of the changing wellbeing trajectory requires longitudinal studies that span across
pregnancy and the early postpartum period. Such studies are not only desirable, but feasible
because of pregnant women’s altruistic attitudes about participating in research (van der Zande
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et al., 2018), low attrition rates (Figueiredo & Costa, 2009; Rubertsson et al., 2015) and
intensive contact with medical professionals (Alderdice et al., 2013) – three factors which make
pregnant women ideal candidates for longitudinal research (Townsend et al., 2016).
A further limitation of the current literature was the failure to control for the potential
effect of demographic variables on the relationship between wellbeing and MFA. Eighteen out
of the included 25 studies considered demographic factors in relation to MFA, while only 11
considered demographics in relation to wellbeing or mental health. As a result, we were unable
to derive patterns from the data as to the effect of factors such as maternal age, socioeconomic
status, level of education and pregnancy history. Failure to consider these contextual variables
within individual study analyses may contribute to the conflicting findings identified here,
which will in turn continue to limit our understanding of the relationship between MFA and
maternal wellbeing.

2.4.6. Limitations
A weakness in any systematic review is that the interpretation of the findings is
dependent on the quality and scope of the included studies. A specific limitation for this review
is the lack of screening tools validated for use in antenatal populations, which makes it difficult
to draw conclusions about best practice in the selection of measures. Secondly, there was an
overwhelming reliance on self-report questionnaire data (as opposed to clinical, diagnostic
assessment), which may have produced underreporting or overestimation of symptomatology,
and associated bias. However, this approach remains valuable given the sensitive nature of
information asked, low participant burden, and practicality of data collection. Thirdly, given
that pregnancy is a fluid and changing time, the absence of standard data collection points may
mean that results are overgeneralised. We acknowledge that only two studies examined MFA
in relation to young mothers (those under 18 years), and that consequently our findings cannot
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be generalised to this group. Finally, although we completed a systematic search of the relevant
literature, it is possible that we screened out or failed to include potentially relevant
publications.

2.4.7. Implications for Future Research
The findings of this review support four important considerations for future research.
First, there is a need to validate mental health measures for use in antenatal populations, or
alternatively develop new measures specifically for pregnant women. Second, continued
efforts must be made to standardise data collection points during pregnancy and postpartum
with culturally, socioeconomically, and geographically diverse samples where possible, to
maximise the generalisability of findings. Third, a consensus must be made in relation to the
terminology used to describe MFA, and a renewed commitment to theorising the construct.
Finally, we need to recognise the limitations of focusing exclusively on the postpartum period,
and the value of longitudinal studies based on a more holistic conception of the total pregnancy
and postpartum period.

2.4.8. Conclusion
This systematic review highlights a number of gaps within the current literature that
need to be addressed before the relationship between maternal mental health and MFA can be
better understood. Methodologically rigorous longitudinal studies that span the full pregnancy
and postpartum period with diverse participant samples will enable researchers to more clearly
understand the role that maternal wellbeing and mental health play in the development of MFA
and the bonding relationship between mother and baby. Given that only a minority of women
with mental health difficulties receive treatment (Marcus, 2009), and the strong empirical
support for the negative effects of poor maternal mental health for both mother and infant
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(Schetter, 2011), further research in this area is critical. Improved understanding of this
relationship will support more accurate identification of at-risk mothers and the development
and implementation of appropriate interventions.
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Chapter 3: Study 2 – The Role of Pregnancy Acceptability in Maternal Mental Health
and MFA During Pregnancy

McNamara, J., Risi, A., Bird, A. L., Townsend, M. L., & Herbert, J. S. (2021). The role of
pregnancy acceptability in maternal mental health and MFA during pregnancy. Under review
with BMC Pregnancy and Childbirth.
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3.1. Introduction
3.1.1. Background
Pregnancy marks a period of emotional, physical, identity and relational changes that
are largely shaped by women’s individual circumstances (Redshaw & Martin, 2011). For some
women, learning of a pregnancy is an overwhelmingly positive experience. For others, it may
evoke fear and anguish; or feelings of shock, surprise and ambivalence (Lou et al., 2017; Modh
et al., 2011). Pregnancy acceptability is a term used to describe how a woman thinks and feels
about a pregnancy once she learns of it (Borrero et al., 2015). The concept of pregnancy
acceptability aims to capture a woman’s appraisal of the desirability and timing of the
pregnancy after conception (Santelli et al., 2009). Previous frameworks have used a pregnancy
intendedness model, founded on a planned versus unplanned dichotomy, to identify women at
risk of mental health and early bonding difficulties (Santelli et al., 2003). Given the complex
trajectory of pregnancy emotions and experiences, a dichotomy based on initial reproductive
intentions may be inadequate for understanding and supporting pregnant women (Gomez et al.,
2018; Mumford et al., 2016). In this article, we explore whether a woman’s response to
pregnancy, that is, her assessment of pregnancy acceptability, is associated with maternal
mental health and MFA during pregnancy.
The pregnancy intendedness model holds that pregnancy can be categorised as
intended, mistimed or unwanted, with the latter two groups forming an umbrella category of
‘unintended’ pregnancy (Brown & Eisenberg, 1995). International research suggests that
approximately half of all pregnancies (Shah et al., 2009), and 40% of pregnancies that are
continued to birth, are unintended (Habib et al., 2017; Kaye et al., 2014; Rowe et al., 2016).
Unintended pregnancy is associated with delayed antenatal care and fewer health-related
behaviours during pregnancy for mothers (Goossens et al., 2016; Wellings et al., 2013), as well
as increased risk of need for neonatal special care after birth, breast-feeding difficulties
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(Karaçam et al., 2010), and mental health and behavioural problems in children (Crissey,
2005). For these reasons, the intended or unintended nature of women’s pregnancies has been
an area of sustained research attention over the last 20 years. Some studies have found that
women with unintended pregnancies find it more difficult to establish a bond with their baby
(Damato, 2004; Rubertsson et al., 2015) and maintain good mental health (Goossens et al.,
2016; Wellings et al., 2013) during pregnancy; however, other studies have not found
significant results (Chang et al., 2016; Honjo et al., 2003; Shreffler et al., 2021).
Although the straightforwardness of the intended versus unintended pregnancy
dichotomy is valuable, it has also been subject to criticism for over-simplifying the
complexities of pregnancy (Bachrach & Newcomer, 1999; Barrett et al., 2004). The
intendedness model requires assumptions to be made about women’s reproductive decisions
when planning does not occur and fails to account for circumstances in which a pregnancy may
not be planned but is welcomed (Mumford et al., 2016). In particular, the model may be
insufficiently sensitive to individual differences in women’s attitudes towards their pregnancy
(Gomez et al., 2018) as it does not account for feelings of ambivalence often reported by
women (Barrett et al., 2004; Sable, 1999) and the fact that many women report varying attitudes
towards intendedness throughout their pregnancy (Shreffler et al., 2015). Awareness of these
limitations has prompted a reconsideration of whether pregnancy intendedness provides a
sound basis for clinical decisions in identifying women in need of support (Aiken et al., 2016).
One concept that has emerged to address this gap is pregnancy acceptability (Borrero et al.,
2015).
Pregnancy acceptability is defined as the degree to which women consider their
pregnancy ‘acceptable’ after conception (Tolman et al., 2021). It takes into account a women’s
appraisal of the desirability and timing of the pregnancy (Santelli et al., 2009), the congruence
of pregnancy intentions and fertility-related behaviours, and the range of emotions experienced
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when she learns of the pregnancy (Barrett et al., 2004). The pregnancy acceptability framework
acknowledges that a woman’s intentions and feelings towards her pregnancy may be multidimensional and incongruent (Aiken & Potter, 2013; Trussell et al., 1999). This aspect of the
model is supported by empirical research which suggests that 68% of women describe their
unintended pregnancy as “wanted” (Taft et al., 2018) and that women report rewarding parts
of unintended pregnancy such as improvement in partner relationship, recognition of resilience
and avoiding waiting for the “perfect time” to have a baby (Lifflander et al., 2007). A recent
study found that couples based their pregnancy acceptability on factors such as relationship
stability, feeling prepared to and capable of being a parent, and taking a flexible approach
towards family planning (Gomez et al., 2018). These studies highlight the value of
understanding women’s cognitive and emotional responses to pregnancy. They suggest that the
way a woman feels in response to learning of a pregnancy may impact upon the way she feels
towards herself, her baby and the emotional bond that develops between the dyad.
The emotional bond between a mother and her infant begins during pregnancy and
marks the origins of the mother-infant relationship and the foundation for future interactions
(Branjerdporn et al., 2017). The term MFA was introduced by Cranley (1981) to describe the
behaviours pregnant women engaged in that marked a desire to interact with and form a
relationship with their unborn child. MFA exclusively focuses on the affective tie from mother
to baby (Redshaw & Martin, 2013; Rossen et al., 2017) and is made up of thoughts, behaviours
and feelings (Müller, 1992; Van den Bergh & Simons, 2009). Approximately 10-15% of
women do not develop a bond towards their baby by the third trimester (Condon & Corkindale,
1997). Bonding impairment appears stable across the antenatal and postnatal periods
(Branjerdporn et al., 2020; Rossen et al., 2017) and predicts lower responsive and sensitive
parenting (Siddiqui & Hagglof, 2000), insecure mother-infant attachment (McElwaint &
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Booth-LaForce, 2006) and mental health problems in children (Schmid et al., 2011). Therefore,
it is important to understand whether low pregnancy acceptability may inhibit MFA.
Developing an emotional connection to one’s baby may prove to be particularly
challenging for the one in five women who experience mental health difficulties from
conception to one year postpartum (Austin & Highet, 2017). A study by McConachie and
colleagues (2008) found that 40% of women rated their wellbeing as poor during the transition
to motherhood. This is especially significant because poor mental health during pregnancy is
associated with impaired MFA (Condon & Corkindale, 1997; Rubertsson et al., 2015), perhaps
due to a lack of emotional resources, beliefs about poor parenting competency, and negative
attitudes towards caregiving (Anderson et al., 1994; Barnett & Parker, 1986). Depression has
consistently been shown to be associated with lower MFA (McNamara et al., 2019; Rolle et
al., 2020). Anxiety has also been found to be negatively associated with MFA quality, while
inconsistent findings have been reported in relation to MFA as a global construct (Göbel et al.,
2018; Matthies et al., 2020). A small number of studies have found that women with higher
stress (Chang et al., 2016; Hsu & Chen, 2001), lower subjective wellbeing (Mikulincer &
Florian, 1999) and positive affect (Goecke et al., 2012; White et al., 2008) report lower MFA.
To date, no studies have been conducted to examine the potential role of pregnancy
acceptability in maternal mental health and MFA. It may be that pregnancy acceptability can
help to explain the relationship between maternal mental health and MFA. If women with low
pregnancy acceptability are more vulnerable to the stressors of pregnancy, we might expect to
see an association between distress and bonding for these women in particular.
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3.1.2. Study Aims
The period following confirmation of pregnancy represents a significant time of
transition and is likely to involve an appraisal of a wide range of factors including desirability,
suitability of timing, implications for identity, achievement of goals and alignment with values.
Being able to capture the way women think and feel about their pregnancy, in addition to
understanding their pregnancy intentions, may be useful in supporting women’s mental health
and early mother-to-baby bonding. In this paper, we examine the role of pregnancy
intendedness and acceptability in mental health and MFA during early pregnancy in a
community sample of Australian women. We hypothesise that women with low pregnancy
acceptability will report higher distress, lower wellbeing and lower MFA. We will also explore
whether pregnancy acceptability moderates an association between maternal distress and MFA
but, given a lack of existing research, no specific hypotheses were made.
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3.2. Methods
3.2.1. Design and Procedure
This study comprised part of the first wave of data collection for a larger project entitled
‘Maternal Wellbeing and Bonding.’ Participants in the larger study were asked to complete a
series of questionnaires pertaining to mental health and bonding, a survey about their
pregnancy experiences and a brief phone interview. The current study utilised a cross-sectional
design where women completed self-report questionnaires in early pregnancy from June to
October 2018. Ethical approval for this study was granted through the University of
Wollongong Human Research Ethics Committee (reference: 2017/277) and hospital site
specific assessment.

3.2.2. Participants
Participants were 116 pregnant women receiving outpatient care at a public antenatal
clinic in New South Wales (Australia) who were in their first or second trimester of a singleton
pregnancy, aged 18 years or over and English-speaking. Eligible women were provided with a
summary of the research aims when they arrived for their scheduled antenatal appointment and
were invited to participate in the study by the first author. Recruitment took place at
Wollongong Hospital Antenatal Clinic located in New South Wales, Australia which is a large
regional hospital providing generalist and specialist maternity services to women across a
catchment area of 250km (ISLHD, 2019). A total of 122 women provided consent to participate
in the study, however six participants were excluded due to non-completion of greater than
25% of measures.
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3.2.3. Measures
3.2.3.1. Demographics. Women completed a demographic information questionnaire
including questions about their ethnicity, age, education, relationship status, current pregnancy
and previous pregnancy history.
3.2.3.2. Pregnancy Intendedness and Acceptability. To assess pregnancy
intendedness, women were asked to report if their pregnancy was planned or unplanned. For
unplanned pregnancy, women were asked to report their feelings about the pregnancy by
selecting one of four response options: 1) “I was pleased about the pregnancy virtually from
the start;” 2) “I had mixed feeling initially, but am now pleased about it;” 3) “I still have mixed
feelings;” and 4) “I am mostly not happy about the pregnancy.” Based on their responses to the
pregnancy intendedness and response to unplanned pregnancy questions, participants were
categorised into one of two groups: 1) high pregnancy acceptability – women with intended
pregnancy and women with unintended pregnancy who reported being pleased about the
pregnancy from the start; and 2) low pregnancy acceptability – women with an unintended
pregnancy who reported ambivalent or negative feelings towards the pregnancy.
3.2.3.3. World Health Organization Quality of Life Scale (WHOQOL-BREF).
WHOQOL-BREF is a 26-item questionnaire measuring physical, psychological, social and
environmental quality of life (QOL). It has been validated for use in postpartum (Webster et
al., 2010) and used in other pregnancy studies (Krzepota et al., 2018). WHOQOL-BREF has
good reliability and internal consistency (Skevington et al., 2004), and exhibited a high level
of internal consistency in the current study (Cronbach’s alpha = .89).
3.2.3.4. Depression, Anxiety and Stress Scale (DASS-21). DASS-21 is a 21-item
questionnaire that assesses symptoms of depression, anxiety and stress (Lovibond & Lovibond,
1995) and has been validated for use in perinatal populations (Xavier et al., 2016). The DASS21 total score was used in the current study as it has been found to be an appropriate measure
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of general psychological distress (Henry & Crawford, 2005; Hopkins et al., 2018). DASS-21
shows high reliability and internal consistency (Crawford et al., 2011) and exhibited a high
level of internal consistency in the current study (Cronbach’s alpha = .89).
3.2.3.5. Maternal-Fetal Attachment Scale (MFAS). MFAS is a 24-item self-report
questionnaire that assesses the extent to which women engage in behaviours that represent an
affiliation towards their unborn child (Cranley, 1981). MFAS includes five subscales: 1)
differentiation of self from fetus; 2) interaction with fetus; 3) characteristics and intentions to
fetus; 4) giving of self; and 5) role taking. There is empirical support for interpreting subscale
(Barone et al., 2014) and total scores for research purposes (Van den Bergh & Simons, 2009).
MFAS shows good reliability and internal consistency (Perrelli et al., 2014) and exhibited a
high level of internal consistency in the current study (Cronbach’s alpha = .79).

3.2.4. Statistical Analysis
Statistical analyses were conducted using the Statistical Package for the Social Sciences
(SPSS for Windows, Version 23), and Hayes’ (2018a) PROCESS macro for SPSS. Data
screening and cleaning was conducted prior to analysis. Expectation maximisation was used to
impute missing cases for continuous variables (4%). A missing values analysis indicated that
Little’s (1988) test of Missing Completely at Random (MCAR) was not significant: χ2 1.44,
DF = 3, p = .696. Alpha values smaller than .05 were considered significant for all tests.
WHOQOL and MFAS scores were normally distributed. DASS-21 scores were positively
skewed and were transformed with square root transformations. Pearson correlation
coefficients were calculated to examine associations between mental health, bonding,
pregnancy and demographic variables. Independent sample t-tests were calculated to examine
potential diﬀerences in women based on pregnancy intendedness and acceptability. Moderation
modelling with bootstrapping was conducted to examine the relationship between mental
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health, MFA and pregnancy intendedness. The PROCESS macro (Hayes, 2018b) was chosen
for use because of its suitability for non-normal and asymmetrical distributions, and to balance
power and validity concerns (Hayes, 2018a; Hayes & Preacher, 2013). For the moderation
model, the bias-corrected bootstrap conﬁdence intervals for each of the indirect eﬀects were
based on 5000 bootstrap samples using 95% conﬁdence intervals. The indirect pathway was
supported when the conﬁdence intervals did not cross zero.
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3.3. Results
3.3.1. Participant Demographics
Women were aged 18-41 years (M = 29.5, SD = 5.3) with a mean gestational age of
18.8 weeks (SD = 4.4, range 12-27 weeks). Most women were married or in a de facto
relationship (87.9%), born in Australia (90.5%), and identified English as their first language
(94.0%). Six women (5.3%) identified as being of Aboriginal and/or Torres Strait Islander
descent. Most women were working either full-time (36.3%) or part-time (36.3%). Annual
household income ranged from <AUD$20,000 to >AUD$160,000 (median bracket –
AUD$80,000-$100,000). Maternal education ranged from completing Years 7-9 (4.3%), Year
10 (12.9%), Year 12 (6.9%), vocational education (40.5%) and university (35.3%). Of the
women, 21.6% were primiparous, with the remaining women having between 1-9 children (M
= 1.2, SD = 1.4). Almost half of the women (44%) had experienced at least one previous
miscarriage (range = 0-4, M = 0.9, SD = 0.5). Regarding pregnancy intendedness, 60.3% of
women (n = 70) reported their pregnancy was intended and the remaining 39.7% (n = 46) stated
their pregnancy was unintended. Regarding pregnancy acceptability, 73.3% of women fell
within the high pregnancy acceptability group (n = 85) and 26.7% fell within the low pregnancy
acceptability group (n = 31).

3.3.2. Preliminary Analyses
Pearson correlation coefficients were calculated between all subscale scores for
maternal mental health and MFA. Social QOL was positively correlated with MFAS-Total (r
= .19, p = .040) and MFAS-Role-taking (r = .19, p = .037). Depression was negatively
correlated with MFAS-Characteristics (r = -.19, p = .042). Stress was negatively correlated
with MFAS-Total (r = -.19, p = .036) and MFAS-Characteristics (r = -.20, p = .035). Significant
correlations between demographic variables, mental health and MFA are reported in Table 3.1.
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Independent sample t-tests revealed that women with an unintended pregnancy (M =
69.9, SD = 16.6) reported significantly poorer physical QOL than women with an intended
pregnancy (M = 78.6, SD = 14.2) (p = .004). No other statistically significant differences were
found in relation to mental health or MFA variables. Women with an unintended pregnancy
had a higher gestational age (p = .036), more children (p = .010), were less likely to be married
or in a de facto relationship (p = .001), had lower income (p = .026) and held fewer educational
qualifications (p < .001).
Women with low pregnancy acceptability reported significantly lower physical and
environmental QOL, and higher depression, anxiety and total distress compared to women with
high pregnancy acceptability. Women with low pregnancy acceptability showed lower
psychological QOL than high acceptability women; however, this was not statistically
significantly different. No differences were found for social QOL or stress. MFAS-Total,
MFAS-Characteristics and MFAS-Giving scores were greater in women with high pregnancy
acceptability (see Table 3.2 for further details). Women with low pregnancy acceptability had
a higher number of children (p = .014) and higher number of people living in their home (p =
.011). They were less likely to be married or in a de facto relationship (p = .004) and held fewer
educational qualifications (p = .003).
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Table 3.1
Significant Correlations Between Demographic Variables and Measures of Maternal Mental
Health and MFA
Demographic variable

Mental health and MFA variable

r

p

Pregnancy intendedness

WHO-Physical

.27

.004

Pregnancy acceptability

WHO-Physical

.27

.003

WHO-Environmental

.20

.036

DASS-Total

-.23

.015

DASS-Depression

-.26

.005

DASS-Anxiety

-.24

.011

MFAS-Total

.21

.021

MFAS-Characteristics

.20

.034

MFAS-Giving

.21

.021

MFAS-Differentiation

.31

.001

MFAS-Characteristics

.19

.040

Fertility treatment

WHO-Physical

.19

.047

Parity

WHO-Physical

-.23

.015

Age

WHO-Stress

-.20

.029

Previous miscarriage

WHO-Physical

-.29

.025

MFAS-Total

.19

.044

MFAS-Giving

.31

.001

Gestational age
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Table 3.2
Group Differences in Low and High Pregnancy Acceptability Groups
Variable

Acceptability

M

SD

p

d

WHO-Physical

Low

68.0

17.2

.003

.61

High

77.7

14.5

Low

73.7

12.0

.052

n/a

High

78.6

11.8

Low

78.8

16.1

.298

n/a

High

82.0

13.8

Low

79.0

13.2

.036

.45

High

84.9

13.2

Low

1.4

1.0

.014

.57

High

0.8

0.8

Low

1.8

0.9

.011

.56

High

1.3

0.9

Low

2.0

1.1

.299

n/a

High

1.8

0.9

Low

3.2

1.4

.015

.51

High

2.5

1.2

Low

82.8

13.1

.047

.46

High

88.0

9.8

Low

15.8

2.7

.138

n/a

High

16.5

2.0

Low

16.4

3.3

.146

n/a

High

17.3

3.0

Low

20.1

4.0

.034

.43

High

21.7

3.4

Low

14.5

3.7

.084

n/a

High

15.8

2.0

Low

16.0

2.9

.155

n/a

High

16.8

2.4

WHO-Psychological

WHO-Social

WHO-Environmental

DASS-Depression

DASS-Anxiety

DASS-Stress

DASS-Total

MFAS-Total

MFAS-Differentiation

MFAS-Interaction

MFAS-Characteristics

MFAS-Giving

MFAS-Role-taking

114
3.3.3. Main Analyses
The association between mental health, MFA and pregnancy acceptability was further
explored through moderation analysis. MFAS-total was entered as the dependent variable,
DASS-total as the independent variable and pregnancy acceptability as the predicted
moderator. Based on preliminary analyses, history of miscarriage, relationship status (married
or de facto versus separated or single) and educational qualifications (university educated
versus high school or trade qualification) were entered as covariates. The model explained
15.1% of the variance in MFA: R2 = .15, F(6, 106) = 3.13, p = .007. Unstandardised
coeﬃcients, SEs, and 95% CIs are shown in Table 3.3. DASS-total was a significant individual
predictor of MFA: B = -6.97, t(106) = -3.00, p = .022, but pregnancy acceptability was not: B
= -4.07, t(106) = -0.73, p = .468. The interaction eﬀect was statistically signiﬁcant and diﬀerent
from zero: B = 3.48, t(106) = 2.04, p = .043, indicating that the association of distress with
MFA depends on women’s degree of pregnancy acceptability. In the low acceptability group
there was a statistically significant relationship between MFA and distress: B = -3.49, t(106) =
-2.45, p = .016, 95% CI [-6.32, -0.66]. For the high acceptability group no statistically
significant relationship existed between MFA and distress: B = -0.02, t(106) = -0.02, p = .986,
95% CI [-1.88, 1.85] (see Figure 3.1). These findings indicate that pregnancy acceptability
impacted on distress and MFA for women who reported ambivalent or negative feelings
towards their pregnancy (low acceptability) but not those who reported entirely positive
feelings (high acceptability). Additional models with social and psychological QOL as the
independent variables were tested, but were non-significant.
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Table 3.3
Model Coefficients for Testing Moderation of the Relationship Between MFA and Distress by
Pregnancy Acceptability
B

SE

t

p

LLCI

ULCI

DASS-total

-6.97

3.00

-2.33

.022

-12.91

-1.03

Acceptability

-4.07

5.59

-0.73

.468

-15.15

7.01

Covariate (miscarriage)

4.08

2.01

2.03

.044

0.10

8.06

Covariate (relationship status) -3.83

3.31

-1.16

.249

-10.39

2.73

Covariate (education)

-2.71

2.17

-1.25

.214

-7.02

1.59

Acceptability x DASS-total

3.48

1.70

2.04

.043

0.11

6.85

Constant

99.32

10.47

9.49

.000

78.57

120.07

R2 = .151, F(6, 106) = 3.13, p = .007

Figure 3.1
Graphical Representation of Focal Predictor at Values of the Moderator (Pregnancy
Acceptability)
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3.4. Discussion

In this study, we investigated the role of pregnancy intendedness and acceptability in
maternal mental health and MFA in a sample of 116 Australian pregnant women. Domains of
MFA were positively correlated with social QOL and negatively correlated with depression
and stress, but not psychological QOL or anxiety. Group differences emerged between the high
and low pregnancy acceptability groups indicating poorer mental health and bonding for
women with lower pregnancy acceptability. After controlling for a number of sociodemographic covariates, pregnancy acceptability moderated the relationship between overall
distress and MFA.

3.4.1. Pregnancy Intendedness
Consistent with previous research (Khajehpour et al., 2012), we found that women with
an unintended pregnancy reported poorer physical QOL than women with an intended
pregnancy. This finding suggests that women who reported their pregnancy as unintended
endorsed items related to reduced mobility and access to services, and poorer satisfaction with
sleep and their ability to work and engage in activities. Puente and colleagues (2013) suggested
that a reduced locus of control experienced when a pregnancy is not planned may affect a
woman’s appraisal of common pregnancy symptoms (e.g., nausea, vomiting) and increase the
impact of these symptoms on her functioning. We found no other group differences based on
pregnancy intendedness in relation to mental health or bonding, supporting our hypothesis that
the pregnancy intendedness model may not provide a sensitive enough framework for
identifying women in need of support.
Similar patterns relating to demographic variables emerged between the pregnancy
intendedness and acceptability groups. Women with unintended pregnancy and low pregnancy
acceptability reported a higher number of children, were less likely to be married or in a de
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facto relationship and held fewer educational qualifications. This finding was not unexpected
given that all women in the low acceptability group classified their pregnancy as unintended.
However, it suggests that previous research examining intendedness may have unknowingly
tapped into the acceptability construct. This potential explanation is speculative, and requires
future longitudinal research tracking pregnancy intendedness and acceptability before and
during pregnancy.

3.4.2. Using Pregnancy Acceptability as a Framework
When our sample was analysed based on pregnancy acceptability, a number of group
differences emerged. Compared with the high acceptability group, women with low pregnancy
acceptability reported significantly lower physical and environmental QOL, and higher
depression, anxiety and total distress. Women with low pregnancy acceptability reported lower
global MFA, in addition to lower scores on the Characteristics and Role-taking subscales of
the MFAS. These findings suggest that regardless of whether the pregnancy was intended, a
woman’s cognitive and emotional appraisal of her pregnancy is related to the way she feels
about herself and her baby. For women who reported ambivalent or mostly negative feelings
towards their pregnancy (low acceptability), their evaluation may have reflected poor timing
and desirability of the pregnancy based on current circumstances and future goals and a
disconnect between reality and intentions around fertility behaviour (Barrett et al., 2004).
Adjusting to the idea of pregnancy and parenthood may have involved unexpected changes in
career trajectory, stress about financial stability, questioning of relationship status and
ambivalence around readiness and preparedness for parenting (Gomez et al., 2018). The crosssectional nature of our data means that we cannot infer causation about the nature of this
relationship. Our data may indicate that low pregnancy acceptability led to an increase in
distress, decrease in quality of life and poorer MFA. Alternatively, women’s existing mental
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health and emotional connection towards their baby may have contributed to their appraisal of
the acceptability of the pregnancy.

3.4.3. Pregnancy Acceptability in Mental Health and Bonding
Further analyses showed that the association of distress with MFA was dependent on
women’s appraisal of pregnancy acceptability. Our moderation model highlighted a
relationship between psychological distress and MFA for women who reported ambivalent or
negative feelings (low acceptability) but not those who reported entirely positive feelings
towards their pregnancy (high acceptability). This suggests that a woman who experiences
ambivalent or negative feelings towards her pregnancy and symptoms of psychological distress
(e.g., depression, anxiety, stress) may find it more difficult to form positive mental
representations of her baby and engage in behaviours that signify a desire for closeness and
interaction with her baby. This is an important consideration during the antenatal period as
women with low pregnancy acceptability, who are also experiencing psychological distress,
appear to be at increased risk of antenatal bonding difficulties.

3.4.4. Strengths and Limitations
A strength of this study was the diverse group of women who participated. They came
from a range of backgrounds and had diverse pregnancy histories. Participant diversity was
facilitated by the demographic profile of the hospital at which recruitment took place. It is the
largest in the region, supports a 250km catchment area, provides generalist and specialist
maternity services and offers a range of antenatal care options for women. A methodological
limitation of this study was that we only asked women with unintended pregnancy about their
response to their pregnancy. While we assume that women with planned pregnancies
experience a high degree of pregnancy acceptability, future research would benefit from asking
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all women about their feelings towards their pregnancy. Seeking to measure pregnancy
intendedness and acceptability in more nuanced ways, for example with diverse samples of
women and with multi-item measures in place of the single-item measures used within the
current study, would offer additional benefits. Asking women about the way their partners felt
about the pregnancy would be a fruitful area for future research because this may play a role in
women’s appraisal of pregnancy acceptability (Aiken & Potter, 2013; Borrero et al., 2015).
Longitudinal research in this area would also be valuable.

3.4.5. Recommendations
Continued exploration of the pregnancy acceptability model as an adjunct to pregnancy
intendedness is needed to determine its role as a potential indicator for women at risk for mental
health and antenatal bonding difficulties. This approach is also consistent with a more holistic
understanding of women’s wellbeing that is focussed on individual experiences. Greater
knowledge of the role of pregnancy acceptability in women’s experiences of pregnancy may
assist health professionals to support women who would benefit from targeted interventions to
improve outcomes for mother and baby.

3.4.6. Conclusion
Findings from our sample of 116 Australian pregnant women provide the first evidence
that pregnancy acceptability may not only be associated with women’s mental health and MFA
during pregnancy, but that it may impact upon this relationship. The complex relationship
between women’s mental health and MFA can be better understood when consideration is
given to women’s individual characteristics and circumstances. This paper highlights that
pregnancy acceptability may be an important factor in the way women feel about themselves
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and their baby, especially when they experience mixed or negative feelings towards their
pregnancy.

Chapter 4: Study 3 – Women’s Experiences of the Rewarding and Challenging Parts of
Pregnancy: A Qualitative Study

McNamara, J., Baltoski, M., Townsend, M. L., & Herbert, J. S. (2021). Women’s experiences
of the rewarding and challenging parts of pregnancy: A qualitative study. Under review with
Journal of Creativity in Mental Health.
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4.1. Introduction
4.1.1. Background
Pregnancy and the transition to motherhood is a dynamic period that can be both
rewarding and challenging (Nystrom & Ohrling, 2004). Although pregnancy is a phenomenon
experienced by millions of women worldwide, there is great diversity in how individual women
experience and describe their pregnancies (Vogels-Broeke et al., 2020). Research shows that
the maintenance of good maternal psychological, social and physical health has positive
implications for childbirth (Cole-Lewis et al., 2014), early infant development (Alhusen et al.,
2013), postpartum maternal mental health (Andersson et al., 2006) and mother-infant bonding
(Rossen et al., 2016). However, pregnancy remains significantly less researched than the
postpartum period (Stein et al., 2014), and even less attention has been directed to exploring
the factors that pregnant women themselves identify as important for maintaining their
wellbeing (Staneva et al., 2017).
The predominant focus of antenatal mental health research over the last decade has been
the course and prevalence of distress symptomatology (e.g., depression, anxiety) (Howard et
al., 2014). The field largely consists of quantitative studies that involve the administration of
measurement instruments, typically mental health questionnaires, which focus on measuring
symptoms against a pre-established cut-off. Studies reveal that: 20% of women experience
mental health difficulties during the perinatal period (Austin & Highet, 2017); prevalence rates
of distress are higher during pregnancy than postpartum (Underwood et al., 2016); and mental
health trajectory varies throughout trimesters (McNamara et al., 2021 under review).
Quantitative screening tools have the virtues of relative speed and efficiency in data collection,
and the capacity to work with large populations. However, these benefits come at the cost of
relative insensitivity to the nuance of individual experiences. A recent study by Nagle and
colleagues (2018) revealed that women valued being given time to discuss their mental health
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concerns with healthcare professionals, and that the use of screening tools in isolation were
sometimes perceived as a ‘tick box exercise.’ Further, it has been recognised that the use of
quantitative screening tools alone may overestimate the degree to which women experience
distress (DiPietro et al., 2004), illustrating the need to capture a more balanced account of
experiences. The disparity between how women and care providers perceive women’s mental
health (Barber, Panetierre, & Starkey, 2017) offers further incentive to speak to women directly
about their experiences.
An emerging body of qualitative literature has begun to examine the lived, every day,
subjective experiences of women during pregnancy using individual interviews and focus
groups (Staneva et al., 2017). These studies have focused on understanding the experiences of
small groups of individuals (n = 12-40) who belong to specific cohorts. Researchers have
explored the experiences of women at specific pregnancy time points (Ingram et al., 2008; Lou
et al., 2017; Westerneng et al., 2019) and life stages (e.g., first-time mothers, young mothers)
(Lucas et al., 2019; Modh et al., 2011), and those from particular cultural, social or health risk
groups (e.g., refugee status, living with mental illness, being overweight, using artificial
reproductive technology) (Hauck et al., 2013; Huang et al., 2019; Lavender & Smith, 2016;
Owens et al., 2016). Across these groups, women have reported an evolving sense of identity,
new perspectives and joy in sharing their pregnancy with family (Doherty et al., 2018; Lou et
al., 2017). Challenging aspects of pregnancy have been identified to include physical,
emotional and cognitive changes (Bennett et al., 2007; Eapen et al., 2019; Schneider, 2002),
anxiety about the baby’s health, apprehension about the future (Southby et al., 2019) and the
need for lifestyle adjustments (Ohlendorf et al., 2019). Pregnant women have identified a
number of stressors including lack of partner and social support, financial difficulties, and
perceived stigma surrounding help-seeking for mental health difficulties (Lee King, 2014;
Lojewski et al., 2018; Lucas et al., 2019; Staneva et al., 2017). More recently, qualitative
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studies have explored women’s experiences of pregnancy during the COVID-19 pandemic
(Atmuri et al., 2021; Mizrak Sahin & Kabakci, 2021; Sweet et al., 2021). These studies have
highlighted the value of knowledge gained from community samples and offered insights into
how a specific stressor may impact on women’s lives, but have been limited by small samples.
The aforementioned qualitative designs have the advantage of specificity and
sensitivity to individual differences but can be less suitable for use with large samples or within
routine antenatal care, by virtue of their time-intensive nature and the burden they impose on
consumers and health professionals. However, the themes identified across these diverse and
specialised groups invites the questions: are there universal experiences that are common to
women during pregnancy and, if so, how do they relate to mental health during pregnancy?
The challenge for current research remains how to advance our knowledge of the lived
experiences of pregnant women within large samples in a way that can inform clinical practice.
Previous research has highlighted the value of asking open-ended questions in understanding
how individuals manage adversity (Taylor et al., 2010), and the importance of asking
specifically about both positive and negative experiences (DiPietro et al., 2004; van der Zwan
et al., 2017), but there is a need for methods that capture lived experiences within clinical
settings. In light of the limitations of current methodologies, we sought to re-conceptualise the
design of qualitative studies to facilitate efficient deployment with broad and large samples
whilst maintaining a commitment to listening to what individual women have to say about their
pregnancy. We propose that the use of a brief written survey about women’s individual
experiences may meet this need. Brief survey designs have been shown to be an effective way
to gather meaningful data in understanding women’s feelings about future childbirth in
expecting mothers (n = 908) (Rilby et al., 2012) and attitudes towards men in midwifery (n =
864 midwives) (Bly et al., 2020).
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4.1.2. Study Aims
The primary aim of the current study was to explore the rewarding and difficult
experiences of pregnancy in a community sample of Australian women. We sought to identify
whether a brief survey could facilitate insights that reflect the reality, complexity and diversity
of antenatal experiences in a time-efficient manner suitable for future research and for
consideration in routine antenatal care. A secondary aim of this study was to identify the
stressors women had encountered, as a way to understand the factors that may influence their
experiences. The findings from this study seek to guide researchers and health professionals to
develop a richer understanding of the experiences of pregnancy from a mother’s perspective,
and work towards providing a framework for empirically based, individually tailored support
for women.
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4.2. Method

4.2.1. Participants
Participants were pregnant women receiving outpatient care at Wollongong Hospital
Antenatal Clinic, a public antenatal clinic in New South Wales (Australia). Wollongong
Hospital is the largest hospital in the region, providing generalist and specialist maternity
services to women across a catchment area of 250km with approximately 2500 births per year
(ISLHD, 2019). Eligible study participants included pregnant women in their first or second
trimester, who were aged 18 years or over and English-speaking. The decision to allow for a
wide variation in gestational age reflected the different pathways of maternity care offered and
the variations in timings for first clinic visits. Eligible participants were invited to participate
by the first researcher in the waiting room of the antenatal clinic when they arrived for a
scheduled appointment (June to October 2018). One hundred and twenty-two women were
invited to participate in this study. Out of those, 113 participants provided written consent to
partake in the study and completed the written survey.

4.2.2. Design and Procedure
This study comprised part of the first wave of data collection for a larger project entitled
‘Maternal Wellbeing and Bonding.’ Participants in the larger study were asked to complete a
series of questionnaires pertaining to mental health and bonding, a survey about
their pregnancy experiences, a brief phone interview and a demographic questionnaire. Ethical
approval for this study was granted through the University of Wollongong Human Research
Ethics Committee (reference: 2017/277) and hospital site specific assessment. The current
study utilised a cross-sectional design and written survey methodology. A four question-survey
was developed for the purposes of this research. Questions one and two formed the basis for
women to describe their experiences, and were developed from research demonstrating the
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importance of asking women about both positive and negative experiences (DiPietro et al.,
2004; van der Zwan et al., 2017). Questions three and four aimed to identify factors that may
be impacting on women’s experiences during pregnancy. As suggested by Gottscalk and Lolas
(1989), content categories were provided for question three, for ease of data reduction and
communication, and to ensure transcultural stability. Participants were asked all four questions
of the written survey. The questions were as follows:
1. Have there been rewarding parts of your pregnancy? If so, what have been the most
rewarding parts?
2. Have there been difficult parts of your pregnancy? If so, what have been the most
difficult parts?
3. Please circle any of the following items that you feel have contributed to any stress you
may be experiencing: physical health concerns; mental health concerns; loss of loved
one; loss of a child (including miscarriage or stillborn); relationship breakdown; home
relocation; financial stress; change in employment status.
4. Have there been other events that have caused you stress in the last 12 months? If so,
please list below.

4.2.3. Data Analysis
Quantitative demographic data was interpretatively analysed using descriptive statistics
and the Statistical Package for Social Sciences (SPSS for Windows, Version 23). This study
adopted Braun and Clarke’s (2006) procedure for using thematic analysis to analyse qualitative
survey data. NVivo (Version 9) software was used to categorise and analyse the data. Codes
and themes were reviewed by the research team to ensure they were reflective of the data’s
narrative and research aims (Braun & Clarke, 2006). An independent rater analysed a random
sample of 20% of the data to ensure consistency in analysis (90% agreement).
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4.3. Results
4.3.1. Participant Demographics
Participants were aged 18-41 years (M = 29.7, SD = 5.2) and ranged between 6-28
weeks gestation (M = 18.7, SD = 4.5) (see Figure 4.1). Most women were married or in a de
facto relationship (89.4%), born in Australia (92%) and identified English as their first
language (95.7%). Six women (5.3%) identified as being of Aboriginal and or Torres Strait
Islander descent. Most women were working full-time (35.5%) or part-time (36.4%). Annual
household income ranged from <AUD$20,000 to >AUD$160,000. The median income bracket
of AUD$80,000-$100,000 was comparable to Australian normed data from the HILDA dataset
which reports median family income as AUD$81,310 (Wilkins et al., 2020). Maternal
education ranged from completing Years 7-9 (4.4%), Year 10 (12.4%), Year 12 (7.1%),
vocational education (40.7%) and university (35.4%). One third of participants were
primiparous (36.3%), with the remaining women having 1-9 children (M = 1.2, SD = 1.4). Forty
three percent of women had experienced at least one previous miscarriage (M = 1.5, SD = 0.8),
and 60% reported their current pregnancy was intended.

Figure 4.1
Distribution of Women’s Gestational Age at the Time of Participation
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4.3.2. Summary of Thematic Analysis
Survey responses were categorised into codes and themes. Statements were coded for
each category they met criteria for (i.e., responses were not limited to one code). Across the
two research areas – rewarding and difficult parts of pregnancy – seven themes were identified.
The most frequently endorsed themes were bonding with baby and physical health concerns.
Question one (‘rewarding parts’) elicited responses ranging from 1-45 words (M = 10.7, SD =
8.0). Responses to question two (‘difficult parts’) ranged from 1-66 words (M = 11.5, SD =
11.7).

4.3.3. Rewarding Aspects of Pregnancy
Four themes were identified as reflecting the ‘rewarding’ parts of pregnancy. These themes are
summarised in Table 4.1 and expanded on in detail below.

Table 4.1
Rewarding Themes of Pregnancy
Theme

Indicative Quotes

Bonding with baby

“I've started talking to the baby and touching my belly more.”
“Feeling my baby move.”

A healthy baby and

“Actually being pregnant makes me feel very grateful.”

pregnancy

“Seeing my baby move around on ultrasound, sensing their movement,
getting past the point of previous miscarriage.”

Re-evaluating self,

“Knowing the outcome after the 40 weeks and the joy of holding my

relationships and

newborn baby.”

future

“Learning about myself and my relationship with my partner.”

Social sharing

“My 3-year old daughter's reaction to hearing the heartbeat for the
first time.”
“Sharing in our excitement with family and friends.”
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4.3.3.1. Bonding with Baby. One of the strongest themes (n = 66 statements) that
emerged was the various ways in which pregnant women bonded and interacted with their
developing babies. Women commented that watching their belly grow, having their bump
being noticed by others and feeling their baby move and kick were some of the most rewarding
parts of pregnancy. Attending antenatal appointments with ultrasounds was viewed as
particularly valuable, as it allowed women to see their baby and hear their heartbeat. Two
participants commented that “hearing the heartbeat is amazing” and “the best part is when I
can see the baby when I go to the ultrasound.”
4.3.3.2. A Healthy Baby and Pregnancy. The theme of baby and mother’s health and
reaching milestones throughout the pregnancy that signalled normal development was
commonly expressed as important (n = 53 statements). Many participants reported that
experiencing pregnancy in itself was rewarding, and that becoming and remaining pregnant
was something for which they were appreciative. When reflecting on what was rewarding, two
participants said “all of it” and “the whole process.” Others reflected “thinking ‘I made that.’
It's very amazing,” and “giving my baby a safe environment to grow.” Women said becoming
pregnant was rewarding, regardless of the circumstances in which conception had occurred
(e.g., quickly, naturally, after pregnancy loss or in the midst of health concerns). One
participant noted that the “positive test result” was a happy time. Women commented that
maintaining their pregnancy past the first trimester and past the point of previous miscarriages
was a reassuring sign of their baby’s health.
Women made reference to their baby’s health, growth and development as a positive
pregnancy experience. For many women this was facilitated through scans and ultrasounds
which offered reassurance and the chance to see their baby grow. Women described a number
of experiences from very early on in their pregnancy up until the end of their second trimester,
including knowing that their baby was “still alive” and “a healthy baby girl.” Although less
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prominent, some participants discussed benefits to their own health including weight loss,
improved sleep, glowing skin and being able to quit smoking. These experiences reflected
health practices that women engaged in to facilitate becoming pregnant, behaviours they
changed for their health and general pregnancy body changes.
4.3.3.3. Re-Evaluating Self, Relationships and Future. The re-evaluation of one’s
identity, relationships and future was a common theme expressed by women (n = 28
statements). Planning for the future was facilitated for some women by finding out the sex of
the baby and choosing a name. Some women expressed excitement for a specific event, such
as the birth and meeting the baby for the first time: “knowing the outcome after the 40 weeks
and the joy of holding your newborn baby.” Others described their excitement in broader terms,
such as their imagination about their future as a family. One women reported: “imagining a
fourth person in the family.” Another woman reflected: “the thought of there soon being a
living being I know I'm going to love more than anything.”
A small group of participants reported that their pregnancy had fostered a sense of
personal growth. One woman stated: “Meeting and connecting with people on a new level (e.g.,
other mothers) and clarity regarding values and what is important – means I have stressed less
about the everyday things,” and another commented that “learning about myself” had been
rewarding. Other women stated that their relationship with their partner and loved ones had
strengthened.
4.3.3.4. Social Sharing. Participants expressed positive views about sharing their
pregnancy with loved ones including children, partners, extended family and friends (n = 22
statements). Women asserted that being able to expand their families, and give their child/ren
a/another sibling was rewarding:
“Being able to watch my kids grow up together and making them understand that they have
another sibling on the way to cherish and look after.”
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“At the moment it’s teaching my 2-year old son there is a little baby coming soon. He has
already started a bond with the baby by pulling up my shirt and asking if he can kiss the bubba
and kisses and rubs my belly.”

Women stated that their children were excited about the new baby and that the older
siblings would talk about what the baby would be like and what their sex would be, listen to
the heartbeat at ultrasounds, and talk to the baby. Several participants made reference to their
partner’s “enthusiasm” about the baby, the developing relationship between dad and baby (e.g.,
through “talking to and kissing my bump”) and the opportunity to surround themselves and
their partner “with more beautiful kids and a large loving family.”
4.3.3.5. No Positive Experiences Identified. Six participants could not identify any
positive experiences relating to their pregnancy. Two of these participants stated “no.” The
remaining four made reference to the fact that they were in the early stage of their pregnancy
and thought the chance for rewarding experiences would occur later. A further 11 participants
did not respond to the question.

4.3.4. Difficult Aspects of Pregnancy
Three themes were identified as reflecting the ‘difficult’ parts of pregnancy. These themes are
summarised in Table 4.2 and expanded on in detail below.
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Table 4.2
Difficult Themes of Pregnancy
Theme

Indicative Quotes

Aches and pains

“Feeling sick for what felt like FOREVER.”
“Dealing with physical changes.”

Emotional ups and

“Not a planned pregnancy so a bit stressful.”

downs

“Worrying about baby, hoping everything is okay.”

Slowing down and

“Not having energy to do everything I intend to do in a day – things I

making changes

would have been able to do pre-pregnancy.”
“It’s hard with a belly and changing a nappy of our 9-month old as
he’s a wriggle worm.”

4.3.4.1. Aches and Pains. The most frequently reported difficulty for women was
“dealing with physical changes” and pregnancy-related symptoms (n = 119 statements).
Participants identified “changes to usual body morphology,” including stretch marks and
growing bellies as difficult. One third of women reported experiencing fatigue and half
reported morning sickness, nausea and vomiting. Women reported a range of physical health
concerns including gestational diabetes, immune deficiencies, bleeding and haemorrhage,
thyroid problems, asthma, general illness, heartburn, high blood pressure, frequent urination,
sore muscles and pain.
4.3.4.2. Emotional Ups and Downs. Psychological health experiences were diverse,
including difficulties adjusting to the pregnancy, anxiety and mood changes (n = 32
statements). These impacted on a range of personal and social domains including interpersonal
relationships, family dynamics, and grief and loss. For some women, accepting and adjusting
to pregnancy – both planned and unplanned – was difficult. A small number of women found
it challenging to “come to terms” with their pregnancy based on previous experiences of
pregnancy and childbirth, finding out about fetal abnormalities or an unplanned pregnancy.
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Experiencing and sharing their pregnancy with others was identified as a challenge for some
women. Some of the responses reflected a difficult experience that had already happened, for
example: “receiving test results that weren't what we were hoping for.” Other women
highlighted anticipation and distress about a future event: “finding out we were pregnant was
hard because we did not want any more children after having a traumatic birthing experience
with our son. The thought of labour is still a difficult thought.”
Women reported changes to their mental health as a challenging part of pregnancy.
Several participants expressed that they had experienced features of low mood and
emotionality. For some, this was described as the result of an external change – “big belly just
gets me down” – and for others it was perceived as the result of an internal change – “hormonal
reactions make me overly emotional.” For many women, the experience of pregnancy was
associated with worry and anxiety about the baby’s health and the possibility of complications
and miscarriage. Some women referred to previous pregnancies and pregnancy loss as being
additional sources of stress.
“Getting to 12 weeks due to miscarriage last time at 12 weeks, however starting to feel better
now.”
“Initial high-risk assessment of Trisomy 21 – later assessed as low risk. I now have more
concerns re: miscarriage compared to first pregnancy.”

4.3.4.3. Slowing Down and Making Changes. Participants expressed feeling the need
to “slow down” and make adjustments during pregnancy, and said that this had repercussions
for different parts of their life (n = 32 statements). Specific areas that women identified
included career, exercise and family:
“Being unable to do some activities I really enjoy (e.g., high intensity exercise, weights).”
“Not having energy to do everything I intend to do in a day – things I would have been able
to do pre-pregnancy.”
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“Slowing down. I am a very ‘on-the-go’ person and always doing things and having to go
about everything slower has been frustrating.”

Women talked about the extent to which pregnancy impacted on their work and
career. Responses included difficulty managing morning sickness and body pain while
working and “change in career aspirations.” One participant stated: “I was looking for a new
job and definitely felt discriminated against [because of the pregnancy].” Needing to change,
reduce or stop normal exercise routines including high intensity workouts, lifting weights,
walking and running due to body changes and reduced energy was also mentioned.
Women reported difficulties managing and caring for other children while being
pregnant. They discussed commonly experienced pregnancy symptoms such as morning
sickness, fatigue, pain, lack of energy and painful breastfeeding as being obstacles to daily life.
As one woman stated: “I have a 3-year old boy at home. I try my best to give him a healthy
lifestyle. Since I am pregnant, it seems a bit hard as I don't have much time for him. I feel tired
after work.”

4.3.4.4. No Negative Experiences Identified. Nine women reported that they had not
experienced any difficult parts of their pregnancy. Out of this group, three participants
indicated that they expected difficulties may occur later in their pregnancy. An additional seven
participants did not provide responses to the question.

4.3.5. Stressors
When asked about stressful events experienced during the preceding 12 months, 78%
of women reported that they had experienced at least one stressor (M = 1.6, SD = 1.3). The
most frequently cited stressors were financial stress (25.7%) and home relocation (25.7%),
followed by loss of a child (including a previous miscarriage or stillbirth) (22.1%) and physical
health concerns (19.5%). Tables 4.4 and 4.5 summarise the findings relating to stress.
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Approximately one fifth of participants reported that they experienced another stressor not
listed on the survey and provided a free text response. These stressors included study and work
(6.2%), family demands (5.3%), illness of family members (3.5%), lack of support (2.7%) and
unspecified/miscellaneous (4.4%). A higher number of total stressors was associated with
having had a miscarriage (r = .246, p = .05) but no other demographic variables.

Table 4.3
Types of Stressors Experienced by Participants During the Last 12 Months
Stressor

n

%

Financial stress

29

25.7

Home relocation

29

25.7

Loss of a child including miscarriage or stillborn

25

22.1

Physical health concerns

22

19.5

Mental health concerns

20

17.7

Change in employment status

19

16.8

Loss of loved one

6

5.3

Relationship breakdown

4

3.5

Other

24

21.2

Table 4.4
Number of Stressors Experienced by Participants During the Last 12 Months
Number of stressors

n

%

0

25

22.1

1

41

36.3

2

20

17.7

3

14

12.4

4

10

8.8

5

3

2.7
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4.4. Discussion
This study aimed to investigate the experiences of pregnancy in a community sample
of Australian women in their first and second trimesters using a brief survey methodology.
Seven themes relating to the rewarding and difficult parts of pregnancy were interpreted from
thematic analysis of survey data. Rewarding themes included bonding with baby, a healthy
baby and pregnancy, re-evaluating self, relationships and future, and the joy of social sharing.
Difficult themes included aches and pains, emotional ups and downs, and the need to slow
down and make changes for daily living. Almost 80% of participants reported having
experienced at least one stressor during the preceding 12 months.

4.4.1. Pregnancy: The Good and the Bad
The brief survey was effective in eliciting reports of a range of positive and negative
aspects of pregnancy. We heard directly from women about the excitement of sharing their
pregnancy news with their family and feeling the baby’s movements, to the need for a changed
career pathway and management of anxiety about the risk of miscarriage. The majority of
participants identified both rewarding and difficult experiences. However, no participant
endorsed all seven themes, a finding that supports previous research about the dynamic nature
of pregnancy (Lou et al., 2017; McGrath & Chrisler, 2017). Many of the ‘good’ and ‘bad’
aspects of pregnancy identified by participants were not discrete experiences, but inverse forms
of the same phenomenon. For example, women were joyful about expanding their family, and
concerned about juggling their pregnancy and family demands; grateful for the pregnancy, and
frustrated about needing to make changes to daily life.
These findings encourage a renewed commitment to exploring the multi-layered
experiences of pregnancy, and the different ways in which women perceive and relate to their
experiences. Our survey results support previous findings on the value of pregnant women
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sharing their experiences (McGrath & Chrisler, 2017). Portraying a realistic framework of the
‘good and bad’ experiences of pregnancy is likely to assist in breaking down harmful
stereotypes such as the ‘good mother,’ where pregnancy is seen as a time of only joy and
excitement. It may also help to normalise experiences of stress and distress (Doherty et al.,
2018; Staneva et al., 2017) so that women feel comfortable seeking mental health support
(Nagle & Farrelly, 2018). An enriched understanding of real and perceived, physical and
psychological experiences will help to build a profile of shared pregnancy experiences to better
equip health professionals to identify women in need of additional support.

4.4.2. Stressors and Difficulties: Are we Talking About Different Things?
An unexpected finding was the disconnect between factors that women identified as
being difficult and stressful. Neither of the two most frequently endorsed stressors – financial
stress and home relocation – were spontaneously identified by participants as being difficult
parts of pregnancy. Conversely, physical and mental health concerns and loss of a
child/pregnancy loss were frequently reported as being both difficult and stressful. We
speculate that pregnant women may separate issues of finance and housing from their
pregnancy or that they view these struggles as of lesser value than other factors. It may reflect
that women have knowingly taken on a short-term stressor (e.g., decision to move into a new
home) for a positive long-term outcome (e.g., a better future for the baby). This finding may
also reflect changing priorities during pregnancy, with a possible shift from prioritising one’s
own needs to the needs of the baby, and reduced relative importance placed on factors not
directly influencing the baby’s health and development. To a lesser extent, the format of open
versus closed-ended questions may have also generated different responses from participants,
such that responses to broad questions may be more influenced by social bias than specific
check-box questions. In order to enhance honest and representative responses in future research
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and clinical work, it is advisable that a combination of open and closed-ended questions be
used to ensure women feel comfortable to share their experiences broadly, and have the
opportunity to report their experiences against specific criteria.

4.4.3. Value of Survey Designs for Future Research
The insights yielded from the survey responses support the use of brief survey
methodologies in future research. This study’s sample, methodology and size differed from
previous small-scale qualitative research focussing on sub-groups of women using interviews
and focus groups (Bennett et al., 2007; Modh et al., 2011). Our survey format provided the
opportunity for a large sample of women (n = 113), with varied pregnancy histories and family
structures, to convey meaningful information about their experiences of pregnancy. Our
findings demonstrate the value of surveys to generate rich data from large samples in a nontime intensive way, and in a manner that recognises the inherent value of the experience of
individual women as an evidentiary foundation for targeted improvements in clinical practice.
Future research with large and diverse community samples will contribute to a greater
understanding of shared pregnancy experiences and provide assistance in identifying broader
trends based on transferable findings.

4.4.4. Implications for Clinical Practice
The findings of this study also highlight the value of implementing brief surveys into
clinical care. When we asked women about their experiences of pregnancy, using only the
guidance of ‘rewarding’ and ‘difficult,’ 5% of women could not identify any rewarding aspects
and a further 10% chose to not respond to the question. This suggests that up to 15% of the
community sample were unable or unwilling to identify any positive experiences associated
with their pregnancy. A simple and easily added component of standard care for pregnant
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women could be an open-ended survey of the type used in this study, where women are asked
in general terms about rewards and difficulties. This information could be used in conjunction
with personal history, psychological screening tools (e.g., EPDS – Cox et al., 1987, DASS-21
– Lovibond & Lovibond, 1995) and medical tests to assist healthcare providers in accurately
identifying women who require additional support based on personal needs. In comparison to
other qualitative approaches, the low consumer and researcher burden of this approach may be
an attractive option for health professionals wanting to incorporate insights provided by women
themselves into care.

4.4.5. Limitations
Although the sample of participants within this study were of varying gestational ages
(6-28 weeks), the design was cross-sectional and thus did not allow for comparison of findings
over time. Participant and selection bias may have been increased due to a sample of women
not answering particular questions or choosing not to participate in the study. Although eight
named potential stressors were provided for participants to select from, we acknowledge the
possibility that we may have failed to identify other important areas of potential stress. Finally,
the first researcher invited eligible women to participate in the study, in place of a staff member
at the antenatal clinic to separate research participation from antenatal care. Despite these
arrangements, there is a chance that inviting women in-person may have influenced their
decision.

4.4.6. Conclusion
This study explored the lived experience of over 100 Australian pregnant women. Our
findings highlight the diversity and commonalities of perspectives held in a community sample
of pregnant women. Women reported bonding experiences, excitement around social sharing
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and an evolution of identity as rewarding parts of pregnancy, and changes to health and
functional ability as challenging components of pregnancy. Future research should continue to
explore the uniqueness of individual women’s experiences and employ methodologies that
facilitate participant-led research narratives to both inform a more complete picture of
pregnancy and support improved antenatal care.
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Chapter 5: Study 4 – Antenatal Mind-Mindedness and its Relationship to Maternal-Fetal
Attachment in Pregnant Women

McNamara, J., Mitchell, A. S., Russell, S. R., Townsend, M. L., & Herbert, J. S. (2020).
Antenatal mind-mindedness and its relationship to maternal-fetal attachment in pregnant
women. Under review with Healthcare for Women International.
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5.1. Introduction
5.1.1. Background
The period of pregnancy marks the beginnings of the relationship between mother and
baby. During pregnancy, a woman develops ideas, images, beliefs and predictions about her
child and herself as a mother (Gloger-Tippelt, 1983). As the pregnancy progresses, these
become more detailed and nuanced, forming the building blocks for caregiving and attachment
(Bernier & Dozier, 2003; Slade et al., 2009). In previous studies, researchers have identified
that maternal representations made in the antenatal period are predictive of postpartum
outcomes such as mother-infant attachment security during infancy (Benoit et al., 1997; HuthBocks et al., 2004). These findings suggest that the way women conceptualise their unborn
child and their role as a parent antenatally relates to the quality of the future mother-child
relationship (Arnott & Meins, 2008). Less research attention has been devoted to understanding
how women are thinking about themselves and their babies during pregnancy. Two constructs
that are helping researchers explore the nature and importance of these early representations
for the emerging bond between mother and baby during pregnancy are MFA and antenatal
mind-mindedness. In this paper, we provide an overview of the literature surrounding MFA
and mind-mindedness across the antenatal period, and explore whether an association exists
between these constructs.
Over the last 40 years, researchers have investigated the emotional connection women
develop towards their unborn child during pregnancy – a term referred to as maternal-fetal
attachment (MFA) (Cranley, 1981). The construct was initially described as “the extent to
which women engage in behaviours that represent an afﬁliation and interaction with their
unborn child” (Cranley, 1981, p. 282). MFA has been proposed to be driven by a mother’s
desire to know, protect and care for her child (Condon, 1993). We adopt the more recent
conceptualisation of MFA as a multidimensional construct consisting of maternal thoughts,
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behaviours, emotions and attitudes (Doan & Zimerman, 2003; Van den Bergh & Simons,
2009). Research suggests that MFA begins to develop from around 10 weeks gestation (Caccia
et al., 1991) and strengthens throughout pregnancy (Alhusen, 2008), marking the beginning of
the mother-infant bond.
Despite recognition of the importance of MFA for mother and baby (Cannella, 2005),
there continues to be disagreement among researchers about how MFA should be described
and assessed (Brandon et al., 2009). Unlike conceptualisations of attachment which draw upon
a reciprocal relationship between parent and infant, comprising both caregiving and care
seeking (Ainsworth et al., 1974; Bowlby, 1982), MFA is unidirectional and involves only the
mother’s thoughts, feelings and attitudes towards her unborn child (Redshaw & Martin, 2013;
Walsh, 2010). As such, it has been suggested that the word ‘attachment’ should perhaps be
replaced by the term ‘bonding’ to ensure focus remains on the parent (Takács et al., 2020;
Taylor et al., 2005). The failure to agree upon a universal definition has contributed to the
development of multiple terms to describe MFA (e.g., antenatal attachment, prenatal bonding,
maternal-fetal bonding, emotional involvement) and significant variation in screening tools
(e.g., MFAS, MAAS, PAI, Mother-to-Infant Bonding Scale, Mother-Infant Bonding
Questionnaire) (McNamara et al., 2019; Walsh, 2010). This has led to variability across study
findings and has made synthesis of the literature challenging. While acknowledging the
limitations of the term MFA, we adopt it in this paper in the interest of consistency.
A second construct of interest for understanding the ways in which pregnant women
and mothers think about themselves and their children is mind-mindedness. Mind-mindedness
refers to a caregiver’s ability to recognise their child as an intentional agent and appropriately
attribute mental states to them as a way to explain their behaviour (Meins, 1999). Meins (1997)
developed the concept of mind-mindedness as a return to Ainsworth and colleagues’ (1974)
construct of maternal sensitivity through a social-cognitive lens (Meins et al., 2001). Rather
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than noting mothers’ responsive behaviours (often measured in a lab setting), mind-mindedness
focuses on a caregiver’s capacity to consider the world from their child’s perspective (Meins,
1997). Research shows that women who have difficulty being mind-minded are at risk of later
bonding difficulties with their child (Laranjo et al., 2008; Meins et al., 2012), and that this may
translate to poorer mentalising capabilities in young children (Centifanti et al., 2016; Kirk et
al., 2015). Mind-mindedness requires a parent to be engaged, responsive and sensitive to their
infant’s cues (Meins et al., 2012). It can be assessed observationally – through consideration
of appropriate and non-attuned parent comments in response to infant behaviour during filmed
play in infants aged under one year (e.g., “you want the teddy” when the infant is reaching for
the teddy or “you’re such a happy baby” when the infant is laughing). In infants aged over one
year, mind-mindedness is assessed representationally – through analysis of parent comments
relating to the “infant’s mental life” (p17) (termed mental comments) in an interview (e.g., “she
is opinionated” or “he loves playing with his sister”) (Meins & Fernyhough, 2015).
Few studies have investigated the association between MFA and mind-mindedness.
Studied independently, greater MFA and mind-mindedness have both been linked with
increased maternal sensitivity (Maas et al., 2016; Meins et al., 2002), reflective functioning
(Arnott & Meins, 2007), attachment security (Benoit et al., 1997; Meins et al., 2012; Miller et
al., 2019) and child development outcomes (Alhusen et al., 2013; Colonnesi et al., 2019). In
one study, researchers assessed parental attachment using the Adult Attachment Interview in
the third trimester and mind-mindedness at six months postpartum and found securely attached
mothers produced proportionately fewer non-attuned comments than insecurely attached
mothers (Arnott & Meins, 2007). McMahon and colleagues (2016) found that higher MFA was
associated with a higher proportion of appropriate mind-related comments when their infant
was aged 19 months, but not seven months, and lower proportion of non-attuned mind-related
comments at seven months, but not 19 months. These findings suggest that mothers with higher
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MFA may be more attuned with their baby’s internal states at some stages of development;
however, further research is required to corroborate this.
More recently, researchers have suggested that mind-mindedness may be a
characteristic that develops during pregnancy (Meins et al., 2011) and remains stable over the
perinatal period (Arnott & Meins, 2008). The ability of a caregiver to conceptualise their
unborn baby as their own entity, who will grow and develop to have thoughts, feelings and
intentions, has been described as antenatal mind-mindedness (Arnott & Meins, 2008). It has
been proposed that antenatal mind-mindedness may be assessed in a representational interview
format by asking expecting parents to describe what they think their baby will be like in the
future (Arnott & Meins, 2008).
Consideration of the link between MFA and postnatal mind-mindedness raises the
question of whether the same pattern may be observed during the antenatal period. That is, do
mothers who feel, think and act in ways that facilitate a bond with their baby during pregnancy
have a greater capacity to imagine what their baby might be like in the future? If evidence of
such a relationship was identified, it is possible that health care professionals could conduct
routine screening for MFA and identify women who may struggle to be mind-minded. Early
identification and opportunities for intervention may improve the experience of women during
pregnancy and foster the developing mother-child relationship before future difficulties
emerge.
To address this question, Arnott and Meins (2008) adapted the methodology utilised in
postpartum mind-mindedness research in which parents are asked to describe their child (Meins
et al., 1998). Expecting parents (28 mothers and 25 fathers) were asked the open-ended
question “what do you think your baby will be like at six months of age?” No further prompts
or supplementary questions were provided. In response to this question, all parents with the
exception of one father, made at least one prediction about their child (range = 1-7). However,
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only half of the sample made reference to their future child’s mental features (i.e., predictions
about what their baby might think, feel, experience or be). As a result, the proportion of mental
comments could not be used as the ‘measure’ of mind-mindedness as it has been in postpartum
research (Meins et al., 1998). Mental comments were therefore treated as a dichotomous
variable, being either present or absent. Using this coding approach, no significant differences
were found in MFA in mothers who did and did not use mental comments, nor was any relation
found between MFA and total antenatal predictions.
Conceptually, MFA and antenatal mind-mindedness share common features. Both are
based on a woman’s desire to know and understand her baby during pregnancy and represent
the caregiving but not care-seeking elements of attachment (Condon, 1993; Meins &
Fernyhough, 2015). The findings reported by Arnott and Meins (2008) suggest that there may
be no relationship between these constructs, although, as noted above, the overall number of
predictions generated by their participants were low. No further studies appear to have been
conducted to investigate these findings. The absence of a strong theoretical framework behind
MFA, and the poor fit between MFA and traditional attachment definitions (McNamara et al.,
2019), may have contributed to the limited theoretical similarities that have been able to be
drawn between the constructs and the absence of further substantive research in this area. The
difficulty with accurately conceptualising and measuring mind-mindedness before a baby is
born represents an additional challenge in the field.
There are two further potential explanations for Arnott and Meins’ (2008) results. First,
as the authors noted, antenatal mind-mindedness may be less about formulating ideas about the
mental and internal states of the future child, and more about the ability of parents to generate
any predictions. This would support the use of the total number of predictions made being used
as the ‘measure’ of mind-mindedness. Alternatively, use of the existing ‘describe your child’
task and the coding of mental comments as a dichotomous instead of a continuous variable may
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not have captured a nuanced measure of antenatal mind-mindedness. While the ‘describe your
child task’ is a validated and well-established tool within the postpartum field (Meins et al.,
1998), pregnant women do not know or have an existing relationship with their unborn child.
As such, they may find it more difficult to make comments about the internal states of their
child given that this requires future-based predictions rather than descriptions based on existing
ideas. Expectant parents may require additional scaffolding to elaborate on their ideas and to
generate mental-based predictions. If the number of idea units generated by parents increased,
the coding of the measure would not be restricted to a dichotomous variable, providing further
opportunity to examine the relationship between MFA and antenatal mind-mindedness.

5.1.2. Study Aims
The aim of the current study was to adapt Arnott and Meins’ (2008) protocol in order
to investigate whether a relationship exists between MFA and antenatal mind-mindedness in a
sample of Australian pregnant women in their second and third trimesters. This study is the
first to ask women to complete a MFA questionnaire at two time points during pregnancy, and
to describe what they think their child will be like at six months of age. This general question
was followed by four supplementary questions (developed by the research team) to encourage
further elaboration of ideas. We sought to determine whether increasing the number of total
predictions made would elicit mental predictions from a higher proportion of women. This
would, in turn, provide the opportunity to use the proportion of mental comments as a more
complete measure of antenatal mind-mindedness. A decision was made to use the MFAS as
the measure of MFA as it aligns with the definition of MFA adopted within this paper and was
found to be the most frequently used measure of MFA in a recent systematic review
(McNamara et al., 2019). We hypothesise that there will be a positive association between
MFA and antenatal mind-mindedness when using the primary interview question and prompts.
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A richer understanding of these experiences has the potential to better inform healthcare
professionals about how to support women at risk of antenatal bonding difficulties.
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5.2. Method
5.2.1. Participants
Participants were a convenience sample of 43 women in their second trimester of a
singleton pregnancy at the time of recruitment. Participants were primiparous and multiparous
women receiving outpatient care at Wollongong Hospital Antenatal Clinic, a public clinic in
New South Wales (Australia). Wollongong Hospital is the largest hospital in the region and
provides generalist and specialist maternity services to women across a catchment area of
250km. Wollongong Hospital provides Level 5 maternity services (care approved for >32
weeks gestation) and sees approximately 2500 births per year (ISLHD, 2019). Women
attending the clinic have the option of hospital-only or shared maternity care, consisting of a
hospital-based obstetrician, general practitioner, hospital-based midwife or midwifery group
practice. Women were eligible for inclusion in this study if they were attending an antenatal
appointment, were in their second trimester, were aged 18 years or over, and English-speaking.
Eligible women were provided with a summary of the research aims when they arrived for their
scheduled appointment and were invited to participate in the study by the first researcher.
Women were free to accept or decline this invitation.

5.2.2. Design and Procedure
This study comprised part of the first and second waves of data collection for a larger
project entitled ‘Maternal Wellbeing and Bonding.’ Participants in the larger study were asked
to complete a series of questionnaires pertaining to mental health and bonding, a brief survey
and a phone interview during pregnancy. The current study utilised a longitudinal design.
Women completed a paper-based questionnaire on MFA at the time of recruitment in their
second trimester (Phase 1; P1), an online version of the MFA questionnaire during their third
trimester (Phase 2; P2), and a phone interview for the antenatal mind-mindedness task in their
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third trimester (Phase 3; P3). The researchers contacted women for P2 and P3 at 30 weeks and
they were free to complete the measures at any time in their third trimester. Due to the design
of the study, in their third trimester some women completed the MFA measure first, while
others completed the interview first. It is noted that no participant completed the measures
directly one after the other (i.e., on the same day) and that the practice of asking general
questions directing parents to think of the child in question is supported within the mindmindedness assessment protocol (Meins & Fernyhough, 2015). Data collection was completed
from June 2018 to February 2019. Ethical approval for this study was granted through the
University of Wollongong Human Research Ethics Committee (reference: 2017/277) and
hospital site specific assessment.

5.2.3. Measures
Demographics. At recruitment, we asked women to complete a demographic
information questionnaire. Due to the potential impact of pregnancy experiences on the
emerging bond between mum and baby, we asked women about their current pregnancy (i.e.,
due date, gender of baby if known, time trying to conceive, model of antenatal care, planned
or unplanned pregnancy, use of assisted reproductive technology) and previous pregnancy
history (i.e., living children, pregnancy loss/miscarriage).
Maternal-Fetal Attachment Scale (MFAS). The MFAS is a 24-item self-report
questionnaire that aims to assess the extent to which women engage in behaviours that
represent an affiliation towards their unborn child (Cranley, 1981). Items are scored on a 0-4
Likert scale, with higher scores indicating greater agreement with the statement. The MFAS
includes five subscales: 1) differentiation of self from fetus; 2) interaction with fetus; 3)
characteristics and intentions to fetus; 4) giving of self; and 5) role taking. In addition to
interpreting subscale scores, there is empirical support for the use of a total score for research
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purposes (Van den Bergh & Simons, 2009). The MFAS shows good reliability and internal
consistency (Perrelli et al., 2014) and exhibited a high level of overall internal consistency
(Cronbach’s alpha = .91) in the current study (see Table 5.1 for individual subscale statistics).
Antenatal Mind-Mindedness Task. Antenatal mind-mindedness was examined
through an individual phone interview conducted by either the first or second author. The
interviewer explained to the participant that the interview would consist of an open-ended
question that she should aim to speak about for approximately five minutes. As per Arnott and
Meins (2008), participants were asked: “what do you think your baby will be like at six months
of age?” This question was developed as an adaptation of the mind-mindedness interview
designed for caregivers of pre-school aged children: “can you describe [child’s name] for me?”
(Meins et al., 1998). Participants were instructed that there were no right or wrong answers to
the question. As indicated in the postpartum interview protocol (Meins & Fernyhough, 2015),
a follow-up prompt was used to encourage women to continue speaking. For the purpose of the
current study, we included four prompts to encourage elaboration: “What else do you think
your baby will be like?” “What sort of characteristics do you think your baby will have?” “What
sort of person do you think your child might be?” and “Do you have any other thoughts about
what your baby might be like?” All participants received the four prompts in the same order,
with the next prompt being presented when no further comments were offered. We note that
the addition of prompts represented a methodological difference from Arnott and Meins’
(2008) protocol and further address this in the discussion section.
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Table 5.1
Internal Consistency for MFAS Subscales
Subscale

Cronbach’s alpha

MFAS-1-Differentiation

.83

MFAS-2-Interaction

.70

MFAS-3-Characteristics

.64

MFAS-4-Giving of self

.58

MFAS-5-Role-taking

.77

MFAS-Total

.83

5.2.4. Data Analysis
Interviews were conducted via phone, audio recorded and transcribed verbatim.
Individual interview transcripts were then divided into item units and entered into NVivo
(Version 12) by the first and second authors. Each comment was first categorised as babyrelated and non-baby-related talk. All baby-related comments were divided into one of Meins
and Fernyhough’s (2015) exhaustive categories: mental (e.g., inquisitive, intelligent);
behavioural (e.g., active, placid); physical (e.g., red curls, chubby); or general (e.g., lovely girl,
at day care) comments. The total number of predictions made was then calculated. To control
for verbosity (Meins et al., 2003), a proportional mental comments score was calculated by
dividing the frequency of mental comments by the frequency of total comments. As the current
design required a modification to an existing coding scheme for pregnant women, the first and
second authors coded 80% (n = 34) of the transcripts together and a random selection of 20%
(n = 9) individually. Each author coded each transcript only once. The first and second authors
met on a number of occasions, reviewed the transcripts, and discussed and modified the coding
scheme to ensure high levels of consistency. Disagreements were discussed and resolved within
the research team. A summary of the coding scheme is described in Table 5.2.
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Table 5.2
Mind-Mindedness Coding Protocol
Explanation
Mental

Examples

Uses an explicit internal state term to predict what Creative, intelligent, wanting
the baby might think, experience, feel or be. Includes to be with mum, enjoying life.
desires, preferences, cognitions and emotions.

Behavioural

Refers to the baby’s future behaviour and Friendly, settled in a routine,
interactions on a behavioural level.

Physical

well-mannered, active.

Refers to physical attributes including the baby’s Chubby, fiery, red hair, baby
physical appearance, health, development, age or number two, starting on solids.
position in the family.

General

Refers to the baby or the baby’s experience in utero Lovely little boy, at day care,
that does not fit into one of the above categories.

awesome, different from the
other two.

Statistical analyses were conducted using the Statistical Package for Social Sciences
(SPSS for Windows, Version 23) and the alpha level was set at .05. MFAS scores, proportion
of mental comments and total number of predictions were normally distributed across the
sample with values for skewness and kurtosis within normal limits. No outliers were observed.
Descriptive statistics were calculated for all variables. Paired sample t-tests were used to
compare MFAS scores at the two time points, and total and mental predictions before and after
the use of prompts. Pearson correlation coefficients were calculated to determine whether
associations existed between MFA, total and mental predictions, and demographic variables.
Analyses examining the relationship between MFA and antenatal mind-mindedness were
conducted in two parts:
A. Using the single interview question (as per Arnott & Meins’ 2008 protocol) – mental
comments were treated as a dichotomous variable and entered into an ANCOVA to
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examine whether differences existed in MFA between women who did and did not
make mental predictions.
B. Using the single interview question and prompts – MFA and antenatal mindmindedness scores (proportion of mental comments) were entered into linear regression
models to determine their predictive value.
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5.3. Results
5.3.1. Participant Demographics
Participants were aged 18-41 years (M = 30.7, SD = 5.8) at the time of recruitment.
Gestational age when women completed the MFAS on the first occasion (P1) ranged from 1327 weeks (M = 18.4, SD = 3.9) and 28-40 weeks on the second occasion (P2) (M = 31.6, SD =
2.3). Participations ranged from 29-36 weeks gestation (M = 32.1, SD = 2.1) at the time of
participation in the mind-mindedness interview (P3). Most women were married or in a de
facto relationship (93%) and born in Australia (88.4%). All women except one reported English
as their first language (97.7%). Two women (4.7%) identified as being of Aboriginal and/or
Torres Strait Islander descent. Almost one third of women were working full-time (27.9%) and
46.5% were working part-time at the first time point. Annual household income ranged from
<AUD$20,000 to >AUD$160,000 with median income bracket at AUD$100,000-$120,000.
Highest level of maternal education ranged from completing Years 7-9 (2.3%), Year 12 (7.0%),
vocational education (39.5%) and university (51.2%). One quarter (25.6%) of women were
primiparous, with the remaining women having between 1-3 children (M = 1.1, SD = 0.9).
Within our sample, 37.2% of women had experienced at least one previous miscarriage (range
= 1-4, M = 1.6, SD = 0.9). In relation to the current pregnancy, 70% of women reported that it
was an intended pregnancy, and one participant (2.3%) reported being pregnant through IVF.

5.3.2. Antenatal Mind-Mindedness
We first analysed responses given directly to the single mind-mindedness question,
consistent with Arnott and Meins’ (2008) approach. Participants provided an average of 6.1
(SD = 3.6) total predictions and 1.3 (SD = 1.4) mental predictions in this “before prompt”
condition. Mental comments contributed an average of 21.2% of total predictions made. Out
of the 43 participants, 12 made no reference to mental states. The remaining participants
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provided between 1-6 mental predictions. In regards to total comments, two participants were
unable to provide any predictions regarding their baby at six months. The other 41 participants
made between 1-16 total comments. Women who made a higher number of total statements,
also made a higher number of mental predictions (r = .48, p < .001).
We next analysed responses to the mind-mindedness question combined with the
responses given after the prompts. Across the full interview, participants made between 3-40
total predictions (M = 17.7, SD = 8.3). With the exception of one participant, all women made
at least one mental comment (M = 6.6, SD = 4.4). Mental comments contributed an average of
36% to total predictions made (SD = 0.2). Women who made a higher number of total
statements, also made a higher number of mental predictions (r = .74, p < .001).
Paired sample t-tests revealed a statistically significant difference between total and
mental predictions made before and after prompts: total – t (1, 42) = -10.72, p < .001, CI [13.72, -9.40]; mental – t (1, 42) = -8.93, p < .001, CI [-6.47, -4.09].

5.3.3. MFA
MFAS total scores significantly increased from the second trimester to the third
trimester; t (1, 42) = -4.38, p < .001, CI [-7.93, -2.93]. Descriptive statistics for MFAS are
reported below (see Table 5.3). Higher MFA at P1 was correlated with higher MFA at P2 (r =
.72, p < .001).
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Table 5.3
Descriptive Statistics for MFAS
P1 M (SD)

P2 M (SD)

MFAS-Total

85.3 (9.5)

90.7 (11.4)

MFAS-1-Differentiation

16.2 (2.1)

17.5 (2.2)

MFAS-2-Interaction

16.7 (2.8)

18.2 (2.8)

MFAS-3-Characteristics

20.1 (3.2)

22.2 (3.9)

MFAS-4-Giving of self

15.3 (1.8)

15.3 (2.6)

MFAS-5-Role-taking

16.3 (2.7)

1.9

(3.0)

5.3.4. Demographic Variables
The proportion of mental comments women made was not associated with any
demographic variables. Women who had previously been pregnant with their partner (r = .30,
p = .048) and those with higher qualifications (r = .31, p = .046) made a higher number of total
comments. Out of the women with unintended pregnancies, those who endorsed a more
negative initial reaction to their pregnancy had lower MFA at P1 (r = -.75, p = .005) but not
P2. No correlations were observed between antenatal mind-mindedness and MFA with the
remaining demographic variables (i.e., maternal age, gestational age, gender of baby,
pregnancy intendedness, parity, previous miscarriage, relationship status, employment status,
income or cultural background).

5.3.5. Antenatal Mind-Mindedness and MFA
Analysis of the single ‘describe your baby’ question without prompts revealed no
significant correlations between total and mental predictions with any MFA indices. Table 5.4
shows mothers’ mean scores for MFA at P1 and P2 with respect to whether mental predictions
were made before the use of prompts. As per Arnott and Meins (2008), this relationship was
examined using an ANCOVA with education and gestational age as covariates. Mothers’
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dichotomous use of mental predictions was not related to MFA at P1: F(1, 42) = 0.55, p = .650,
or P2: F(1, 42) = 0.71, p = .550. Neither gestational age nor education were significant
individual predictors as in the Arnott and Meins (2008) study.
When combining the original interview question and prompts, a positive correlation
was found between the proportion of mental comments and MFAS total scores in both the
second trimester (r = .30, p = .025) and third trimester (r = .35, p = .010). Mental predictions
were positively correlated with MFAS-2 (Interaction; r = .35, p = .012) and MFAS-5 (Roletaking; r = .29, p = .032) at P1, and MFAS-2 (Interaction; r = .27, p = .039), MFAS-3
(Characteristics; r = .34, p = .012) and MFAS-5 (Role-taking; r = .38, p = .006) at P2, but not
the remaining subscales. No correlations were observed between the total number of antenatal
predictions and MFA. See Table 5.5 for further details.
A multiple linear regression was conducted to further examine the relationship between
MFA and antenatal mind-mindedness as captured by the ‘describe your baby’ question and
accompanying prompts. MFA (P2) was entered as the response variable and MFA (P1) and
antenatal mind-mindedness (proportion of mental comments) were entered as the predictor
variables. The overall model predicting MFA at P2 was significant: R2 = 0.53, F(1, 43) = 22.02,
p = < .001. MFA at P1 was a significant individual predictor (β = 0.68, p < .001, CI [0.54,
1.11]) of later MFA; however, antenatal mind-mindedness was not. We conducted a second
regression with antenatal mind-mindedness as the response variable and MFA (P1) and MFA
(P2) as the predictor variables, however this model was not significant: R2 = 0.12, F(1, 43) =
2.77, p = .075.
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Table 5.4
Descriptive Statistics for MFA when Mental Comments Treated as a Dichotomous Variable
P1 M (SD)

P2 M (SD)

Mental comments present 85.3 (9.5)

91.6 (11.0)

Mental comments absent

88.0 (12.2)

85.3 (9.6)
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Table 5.5
Correlation Matrix (Using ‘Describe Your Child’ Question and Prompts)
1
1. Total comments

2

3

4

5

6

7

8

9

10

11

12

13

14

1

2. Mental comments .11

1

3. Total MFAS (P1)

.15

.30*

4. MFAS-1 (P1)

-.13 .04

.73**

1

5. MFAS-2 (P1)

.19

.35*

.81**

.50** 1

6. MFAS-3 (P1)

.38

.23

.79**

.38** .52** 1

7. MFAS-4 (P1)

.10

.16

.53**

.37** .22

8. MFAS-5 (P1)

.08

.29*

.80**

.58** .62** .47** .21

9. Total MFAS (P2)

.13

.35*

.72**

.45** .64** .54** .40** .59** 1

10. MFAS-1 (P2)

.01

.24

.66**

.71** .51** .39** .40** .50** .75** 1

11. MFAS-2 (P2)

.01

.27*

.54**

.35*

.54** .41** .22

12. MFAS-3 (P2)

.15

.34*

.53**

.19

.39** .48** .42** .46** .87** .48** .58** 1

13. MFAS-4 (P2)

.15

.14

.557** .35*

14. MFAS-5 (P2)

.19

.38** .62**

Note. *p < .05; **p < .001

1

.34*

.41** 1
1

.43** .81** .59** 1

.49** .44** .44** .34*
.65** .42** .15

.76** .49** .54** .63** 1

.62** .80** .56** .56** .64** .41** 1
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5.4. Discussion
In this study, we aimed to investigate antenatal mind-mindedness and MFA in a sample
of Australian pregnant women. Women completed a self-report measure of MFA in the second
and third trimester, and a phone interview to assess mind-mindedness in the third trimester.
When providing mothers with only a single interview question, as utilised in previous research,
we found no relationship between MFA and antenatal mind-mindedness. However, the
addition of broad follow-up prompts provided the opportunity for women to engage further in
making predictions about what they thought their baby would be like at six months of age. In
line with hypotheses, our findings showed that higher MFA at the second and third trimesters
was positively associated with higher proportion of mental (but not total) predictions expecting
mothers made when including the original interview question and prompts.

5.4.1. Re-Evaluating the way we Assess Antenatal Mind-Mindedness
We observed that the total number of antenatal predictions women made was unrelated
to both overall and subscale MFAS scores, and that no differences existed in MFA in women
who did and did not make mental predictions before prompts were used, at both the second and
third trimesters. These findings corroborate and extend on Arnott and Meins’ (2008) original
results. They are consistent with the hypotheses that neither total comments nor the mere
presence of mental comments made in response to the “what do you think your baby will be
like at six months?” question accurately capture the construct of antenatal mind-mindedness.
This suggests that the essence of antenatal mind-mindedness may not be the ability to make
any predictions about the future child, but the ability to generate specific ideas about their
internal states. It also provides evidence that the single interview question used in postpartum
research may not be sufficient to ‘measure’ mind-mindedness during pregnancy and that
expecting parents may need additional scaffolding to be able to make such predictions.
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When extending upon and adapting the methodology used in Arnott and Meins’ (2008)
study, we found that the use of prompts in the modified ‘describe your child’ task was effective
in significantly increasing the frequency of both mental and overall comments made by
expecting mothers. In the current study, the average number of total predictions was 17.7 when
prompts were used, compared with 2.8 in Arnott and Meins’ (2008) study where prompts were
not used. Similarly, 98% of participants in our sample made at least one mental comment (M
= 6.6) in comparison with 46% of mothers in Arnott and Meins (2008). This finding made it
feasible for the proportion of mental predictions to be used as the measure of mind-mindedness
for the purpose of data analysis.
In considering their findings, Arnott and Meins’ (2008) suggested asking parents to
reflect on specific characteristics they expected their future child may have as an avenue for
further research. The current mind-mindedness interview protocol suggests the use of a single
prompt to encourage parents to continue speaking (Meins & Fernyhough, 2015). While our
study shows the effectiveness of including additional prompts, we recognise that researchers
may be hesitant to use supplementary questions in interview formats out of concern that this
practice might be perceived as introducing bias – that is, that participants may be directed
towards the variable or construct with which the research is concerned. By way of reassurance
that prompts need not be perceived in this way, we make two observations. First, the prompts
used in the present study were general in nature and did not specifically direct participants to
mental topics. Secondly, the increase in the frequency of comments, compared to Arnott and
Meins (2008) occurred not only in mental comments, but also in total predictions. We note that
the two more specific prompts (e.g., What sort of characteristics do you think your baby will
have? What sort of a person do you think your child will be?) did not result in women answering
exclusively in terms of mental attributes. Women provided a range of responses in relation to
these questions spanning the four exhaustive categories – mental, behavioural, physical and
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general – including features like sporting ability, hair colour and temperament. We
acknowledge that it would be reasonable to question whether mental attributes were being
primed. However, we saw no evidence of this within our data.
Given that the primary objective of the present study was to hear directly from women
about how they were thinking and feeling towards their baby, our findings confirm the value
of broadly worded prompts in encouraging women to articulate and elaborate on their thoughts
and ideas. An additional implication of the use of prompts was that our interviews become
more reflective of naturalistic back-and-forth conversation, and provided women with a
positive opportunity to talk about their baby in a way that may facilitate their ability to be mindminded. This was in line with a study by Barber and colleagues (2018) which found that the
use of prompts as part of a wellbeing app called PositivelyPregnant was helpful in encouraging
continued engagement with the stress management app for a group of pregnant women in New
Zealand. These findings encourage a renewed commitment to antenatal research exploration of
how women imagine their babies as individuals and support the use of semi-structured
interview methodologies using the ‘describe your baby’ question and general prompts as a way
to capture these imaginings and predictions.
We also recognise that the introduction of prompts may have prevented women
spontaneously reflecting on their future child’s attributes, as would be an expectation in
postpartum mind-mindedness research. As previously mentioned, we believe this is appropriate
given the likely differences between postnatal and antenatal mind-mindedness (Arnott &
Meins, 2008), where, in the latter, parents do not yet have a relationship with their child to
draw upon. The need for parents to make future-based predictions, a task which is likely to be
relatively more difficult than describing one’s infant (Arnott & Meins, 2008), may require
changes to be made to existing assessment frameworks.
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5.4.2. The Relationship Between MFA and Antenatal Mind-Mindedness
In line with our hypotheses, higher MFA in the second and third trimesters was
positively correlated with greater mind-mindedness in the third trimester. Furthermore, MFA
in the second trimester and mind-mindedness in the third trimester predicted MFA in the third
trimester. Our findings suggest that within our community sample, women who had difficulty
forming a bond with their unborn baby showed a reduced capacity to be mind-minded. We
propose that MFA may be a precursor to mind-mindedness, such that noticing in-the-moment
cues during pregnancy and feeling emotionally connected to their unborn child, may make it
possible for women to form future-based predictions about the mental qualities of their child.
The proportion of mental predictions was positively correlated with some subscales of the
MFAS. Greater mind-mindedness was associated with higher interaction and role-taking in the
second and third trimesters. Mothers who reported talking, making reference to and noticing
movements of their baby (interaction), and recognising their changing identity as a mother and
caregiver (role-taking), made a higher proportion of mental predictions. Mind-mindedness was
positively associated with mothers’ spending time thinking about the baby’s traits and
experience in utero (characteristics) in the second but not the third trimester, suggesting that
as time passes in pregnancy, mothers may shift away from thinking about the in utero
experience, and move towards role-taking and interaction in the external world as preparation
for their baby’s birth.
Research shows that deficits in parental mind-mindedness may lead to parent-child
bonding difficulties (Laranjo et al., 2008; Meins et al., 2012) and poorer mentalising
capabilities in children (Centifanti et al., 2016; Kirk et al., 2015). In response, parenting
interventions have been developed to facilitate mind-mindedness in parents with severe mental
illness (Schacht et al., 2017), parents who have adopted children (Colonnesi et al., 2019), and
in a sample of younger and older mothers (Larkin et al., 2019). However, the time-intensive
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methodology required to assess mind-mindedness (i.e., interview, transcription, coding) means
that it is not feasible for health professionals to screen women for mind-mindedness capacity
as part of routine antenatal care.
A simple, low cost and efficient solution to this barrier is to identify women who may
benefit from such an intervention based on the quality of their MFA. A brief self-report
screening tool such as the MFAS (Cranley, 1981) or MAAS (Condon, 1993) could be
incorporated into routine antenatal care as an adjunct to existing screeners for mental health.
Once standardised cut-off scores have been established for MFA measures (see McNamara et
al. 2019 for review), women who report low MFA could be identified by healthcare
professionals and invited to participate in an appropriate intervention. While we are careful not
to conflate MFA and mind-mindedness, our findings suggest that it is reasonable to predict that
a woman who reports low MFA may also have difficulties with antenatal mind-mindedness,
and that this may have a negative influence on the mother-infant relationship (McMahon &
Bernier, 2017; Meins et al., 2018). The fact that all mothers are likely to benefit from a mindmindedness intervention which promotes mentalisation and reflective functioning capacities
(Centifanti et al., 2016; Kirk et al., 2015) offers additional motivation for developing a specific
intervention.
To date, no interventions exist with the purpose of increasing mothers’ mindmindedness capacity during pregnancy. We propose that an avenue to address this gap is to
develop an app-based intervention or modify an existing app (e.g., BabyMind) (Larkin et al.,
2019) to promote mind-mindedness in mothers during pregnancy. For use during pregnancy,
we suggest that women could be provided with updates on fetus development and imaginationbased prompts that invite them to begin to think about their child in the future through
comments or short posts. An app-based intervention is likely to appeal to women as it would
be consistent with the way many women already communicate their ideas during pregnancy
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(Lupton, 2017). Other app-based interventions have been shown to be effective in engaging
pregnant users (Barber et al., 2018) and promoting wellbeing (Carissoli, Villani, Triberti, &
Riva, 2016). Additional benefits such as low cost, accessibility (Larkin et al., 2019) and
interactive features may help women feel connected to their babies, and has the potential to
facilitate connection to other pregnant women also using the app.

5.4.3. Strengths and Limitations
Our longitudinal design provided information about the trajectory of MFA throughout
pregnancy and allowed for an examination of MFA with antenatal mind-mindedness in the
second and third trimesters. The use of prompts within the interview task produced rich and
meaningful data about the ways in which women were thinking about their babies that would
not have been possible with the use of a single interview question. We recognise that our
sample size was relatively small (n = 43) and that our participants consisted of expecting
mothers but not fathers. We acknowledge that our study did not control for the order in which
women completed the MFAS and antenatal mind-mindedness interview in the third trimester.
Although no participants completed the tasks simultaneously (i.e., on the same day), responses
on one task may have influenced responses on the other. This possibility requires further
investigation. The phone format of our interview was chosen because of its convenience for
the participating women and as a way to minimise research burden. We acknowledge that while
this approach may also have served to minimise social desirability responses, valuable nonverbal cues that may have been visible during face-to-face interactions will have been missed.
The promising results found in the study, conducted in an Australian context, support continued
research in this area with large and diverse samples globally.

5.4.4. Implications and Future Research
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The findings of the current study provide support for future research in the area of
antenatal mind-mindedness and MFA. This study expands on previous research by collecting
data longitudinally and providing additional opportunities within the interview for participants
to reflect on the characteristics their future child might have, based on the recognition of the
differences between antenatal and postnatal mind-mindedness. We support future research
utilising supplementary prompts to the standard single open-ended question and use of the
proportion of mental comments made as the marker for mind-mindedness during pregnancy.
The field would benefit from future research establishing standardised cut-off scores for MFA
self-report measures to facilitate ease of implementation in routine antenatal care and crossstudy comparisons. Our findings offer additional motivation for developing a targeted
intervention for fostering women’s mind-mindedness capacity during pregnancy. Further
large-scale studies investigating MFA and antenatal mind-mindedness with diverse samples of
expecting mothers and fathers will ensure findings are representative, generalisable and
reliable.

5.4.5. Conclusion
This study explored antenatal mind-mindedness and MFA longitudinally in a sample
of Australian pregnant women. Our findings provide evidence of the positive correlation
between the constructs and highlight the value of prompts in assessing mind-mindedness
during pregnancy. Future research should continue to recognise the importance of pregnancy
as the foundation for the mother-infant relationship, and work towards increasing our
understanding of the important constructs of antenatal mind-mindedness and MFA. This, in
turn, will help researchers and health professionals to design and implement targeted
interventions to support the emerging bond between mother and baby during the antenatal
period.
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Chapter 6: Study 5 – Maternal Wellbeing, Distress and Self-Criticism
Throughout Pregnancy

McNamara, J., Townsend, M. L., & Herbert, J. S. (2021). Maternal wellbeing, distress and selfcriticism throughout pregnancy. Under review with BMC Women’s Health.
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6.1. Introduction
6.1.1. Background
The experience of mental health difficulties during the perinatal period is common, with
one in five women reporting distress in the time from pregnancy to one year postpartum (Austin
& Highet, 2017). Despite recent focus on postpartum outcomes, higher prevalence rates of
distress have been observed during pregnancy (Underwood et al., 2016). Maternal antenatal
distress is linked with poor obstetric outcomes (Roesch et al., 2004), impaired postpartum
mental health (Andersson et al., 2006), and mother-infant bonding difficulties (Larissa Rossen
et al., 2016). Described as a period of elevated ‘psychological vulnerability’ (Della Vedova et
al., 2011), pregnancy brings changes in body shape and size (Redshaw & Martin, 2011),
physical functioning (Otchet et al., 1999) and hypothalamic-pituitary-adrenal axis hormonal
levels (Kammerer et al., 2002). Pregnancy also marks the beginning of MFA, shifting
perceptions of identity, a new focus on the growth and development of the fetus, and changes
to life circumstances (Bjelica et al., 2018; Redshaw & Martin, 2011). These experiences may
be perceived as stressful and/or as providing an opportunity for psychological growth.
Pregnant women report higher emotional distress and lower psychological wellbeing
than their partners and community samples (Arnal-Remón et al., 2015; Da Costa et al., 2010;
Figueiredo & Conde, 2011). While the prevalence and course of depression during pregnancy
has been a focus of research (Howard et al., 2014), anxiety and stress are also prevalent (EffatiDaryani et al., 2018; Figueiredo & Conde, 2011; Lara-Cinisomo et al., 2018). Across
pregnancy, a decrease in distress and increase in emotional wellbeing is typically reported
(Bowen et al., 2012; Chang et al., 2014; Cole-Lewis et al., 2014; Felice et al., 2004), but
temporal stability (Evans et al., 2001) and increasing distress have also been found (Dennis et
al., 2017). Differences in study samples (e.g., high-risk, community samples), design (e.g.,
cross-sectional, longitudinal) and assessment time points likely contribute to differing patterns
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of results (Denis et al., 2012; McNamara et al., 2019; Underwood et al., 2016). Furthermore,
although previous mental health difficulties, younger maternal age, single status, previous
pregnancy loss, unwanted or unintended pregnancy, and negative feelings towards the birth
and caregiving responsibilities put a woman at risk of distress during pregnancy (Bayrampour
et al., 2018; Biaggi et al., 2016; Fontein-Kuipers et al., 2015; Rubertsson et al., 2015), these
factors are not consistently reported in research. A recent systematic review of 25 studies (n =
5983) found that over half of studies failed to consider the role of demographic factors in
relation to mental health during pregnancy (McNamara et al., 2019). In sum, research does not
yet have a comprehensive understanding of women’s emotional experiences during pregnancy
and the factors that influence these experiences.
The primary focus of antenatal mental health research has been on distress, while
wellbeing constructs have received less research attention (Howard et al., 2014; Phua et al.,
2020). In line with the World Health Organization’s (2004) definition of mental health, we
adopt a conceptualisation of emotional experiences during pregnancy that attends to both
negative and positive affect. A renewed commitment to understanding how women balance
stressors and resources, and the way that these factors influence their quality of life (QOL)
during pregnancy will provide insights that can be interpreted alongside findings about distress.
In the small number of studies that have begun to examine these relationships, poorer QOL –
a mechanism proposed to assess wellbeing (Yikar & Nazik, 2019) – appears to be associated
with increased depression, anxiety, pregnancy-related symptoms, and lack of social support
(Bai et al., 2018; Da Costa et al., 2010; Pantzartzis et al., 2019; Samuel et al., 2018).
When considering mental health holistically, factors that might increase vulnerability
to, or buffer individuals from, distress need to be addressed. The reassessment of identity,
autonomy and relationships that occurs for women during pregnancy has led to the examination
of self-criticism as an important construct during the perinatal period (Besser et al., 2007). Self-
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criticism is the tendency to make self-evaluations based on high mastery and achievement
standards, and can result in a preoccupation with failure when self-imposed standards are not
met (Blatt et al., 1976; Luyten et al., 2007). Blatt (1974) proposed that over-reliance on selfcriticism may lead to maladaptive attitudes and an inability to cope with strong negative selffocused emotions leading to an increased vulnerability to depression. Supporting and extending
this theory, associations have been reported between self-criticism and depression, anxiety and
stress in pregnant women and new mothers (Besser & Priel, 2003; Besser et al., 2007; Brassel
et al., 2020; Vliegen & Luyten, 2009). Negative associations have been found between
wellbeing and self-criticism in the general population (Cheng & Furnham, 2004) however, no
studies have examined this with pregnant women. The examination of self-criticism as a
potential supportive factor for women’s mental health during pregnancy has also not been
explored.

6.1.2. Study Aims
The aim of the present study was to evaluate pregnant women’s mental health, defined
as domains of both positive and negative affect. We investigated the trajectory of depression,
anxiety, stress, QOL, and self-criticism from early to late pregnancy. We hypothesised that
higher wellbeing would be correlated with lower distress and that poorer mental health during
early pregnancy would predict distress in late pregnancy.

172
6.2. Method
6.2.1. Participants
Participants were pregnant women receiving outpatient care at a public antenatal
clinic in New South Wales (Australia). Eligible participants included pregnant women in their
first or second trimester of a singleton pregnancy, aged 18 years or over and Englishspeaking. A wide variation in pregnancy stage was included at recruitment to maximise the
potential participant pool with the sample of women attending the antenatal clinic and to allow
for follow-up when women reached their third trimester. Eligible women were provided with
a summary of the research aims when they arrived for their scheduled antenatal appointment
and were invited to participate in the study by the first author. Recruitment took place at the
Wollongong Hospital Antenatal Clinic from June to October 2018. The hospital is the largest
in the region, providing generalist and specialist maternity services to women across a
catchment area of 250km (ISLHD, 2019). Wollongong Hospital provides Level 5 maternity
services (care approved for women ≥ 32 weeks gestation) and sees approximately 2500 births
per year (ISLHD, 2019).

6.2.2. Design and Procedure
This study comprised part of the first and waves of data collection for a larger project
entitled ‘Maternal Wellbeing and Bonding.’ Participants in the larger study were asked to
complete a series of questionnaires pertaining to mental health and bonding, a survey about
their pregnancy experiences and a brief phone interview throughout pregnancy. Ethical
approval for this study was granted through the University of Wollongong Human Research
Ethics Committee (reference: 2017/277) and hospital site specific assessment. This study
utilised a prospective longitudinal design with two data collection points over the antenatal
period.
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6.2.2.1. Phase 1 (P1). A total of 122 women in their first or second trimester completed
a demographics form and a paper copy questionnaire package containing the WHOQOLBREF, DASS-21 and DEQ-SC6.
6.2.2.2. Phase B (P2). Of the original sample, 52 women agreed to complete the
questionnaire package online when contacted in their third trimester (43% of the original
sample). Of the 67 who did not continue: 12 elected to participate at P1 only; 10 gave birth
early; five did not provide contact details; three declined due to deteriorating health; two
experienced pregnancy loss; and the remaining 33 were uncontactable at follow-up. Data were
removed from two women due to non-completion of greater than 25% of measures. This
attrition rate was similar to other perinatal longitudinal studies (62%, 39% and 38%
respectively) (Chen et al., 2004; Heron et al., 2004; Kirk & Preston, 2019).

6.2.3. Measures
6.2.3.1. World Health Organisation Quality of Life Scale (WHOQOL-BREF). This
26-item questionnaire measures physical, psychological, social and environmental QOL, and
has been validated for use in postpartum but not pregnancy (Webster et al., 2010). We adopted
Silva et al.’s (2014) approach to transforming scores, with scores above 60 indicating ‘good’
QOL and scores below 60 indicating ‘poor’ QOL. WHOQOL-BREF has good reliability and
internal consistency (Skevington et al., 2004), and exhibited a high level of internal consistency
in the current study (Cronbach’s alpha = .90 at P1; .88 at P2).
6.2.3.2. Depression, Anxiety and Stress Scale (DASS-21). This 21-item questionnaire
assesses symptoms of depression, anxiety and stress (Lovibond & Lovibond, 1995) and has
been validated for use in antenatal populations (Xavier et al., 2016). Scores falling within the
‘moderate’ range and above (7+ for depression, 6+ for anxiety, and 10+ for stress) constituted
the cut-off score for distress (Lovibond & Lovibond, 1995). DASS-21 shows high reliability
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and internal consistency (Crawford et al., 2011), and exhibited a high level of internal
consistency in the current study (Cronbach’s alpha = .90 at P1; .89 at P2).
6.2.3.3. Depressive Experiences Questionnaire – Self-Criticism Scale (DEQ-SC6).
DEQ-SC6 is a six-item measure of self-criticism (Rudich et al., 2008) and was administered to
assess respondent’s propensity to experience guilt or distress when they perceive themselves
as not meeting standards. DEQ-SC6 has good internal consistency (Rudich et al., 2008), and
exhibited a high level of internal consistency in the current study (Cronbach’s alpha = .89 at
P1; .95 at P2).
6.2.4. Statistical Analysis
Statistical analyses were conducted using the Statistical Package for the Social Sciences
(SPSS for Windows, Version 23). Data screening and cleaning was conducted prior to analysis.
P2 data for discontinuers was treated as missing. For the remaining data, expectation
maximisation was used to impute missing cases for continuous variables (3.3%). A missing
values analysis indicated that Little’s (1988) test of Missing Completely at Random (MCAR)
was not significant: χ2 418.46, DF = 398, p = .231. Alpha values smaller than .05 were
considered significant for all tests. WHOQOL-BREF and DEQ-SC6 scores were normally
distributed. DASS-21 scores were positively skewed and were transformed with square root
transformations. Dummy coding was completed for categorical variables (i.e., educational
qualifications, relationship status, employment status). Paired sample t-tests were used to
compare QOL, distress and self-criticism at P1 and P2. Pearson correlation coefficients were
calculated to determine whether associations existed between mental health variables,
participant demographics and pregnancy characteristics. Variables that were significantly
correlated with wellbeing and distress were entered into linear regression models to determine
their predictive value (for continuers only).
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6.3. Results
6.3.1. Participant Demographics
At enrolment, women were aged 18-41 years (M = 29.7, SD = 5.2). Mean gestational
age was 18.6 weeks (SD = 4.4, range 6-27 weeks) at P1 and 31.5 weeks at P2 (SD = 2.5, range
29-40 weeks). Most women were married or in a de facto relationship (87%), born in Australia
(90.2%), and identified English as their first language (92.7%). Six women (4.9%) identified
as being of Aboriginal and/or Torres Strait Islander descent. Most women were employed fulltime (35.8%) or part-time (34.1%). Annual household income ranged from below
AUD$20,000 to above AUD$160,000 (median income bracket AUD$80,000-$100,000).
Maternal education ranged from completing Years 7-9 (4.9%), Year 10 (13.1%), Year 12
(6.6%), vocational education (40.2%) and university (35.2%). Twenty-two percent of
participants were primiparous, with the remaining women having between 1-9 children (M =
1.2, SD = 1.6). Almost half of women (43.1%) had experienced at least one previous
miscarriage (range = 0-4, M = 1.46, SD = 0.81). In relation to their current pregnancy, 61% of
women reported their pregnancy as intended. Two women (1.6%) became pregnant through
IVF.

6.3.2. Preliminary Analyses
A series of independent t-tests were conducted to determine whether differences existed
between women who completed P1 and P2 (continuers) and those who completed P1 only
(non-continuers). Continuers had significantly less children: F(1, 117) = 7.50, p = .033; were
less likely to have had a previous miscarriage: F(1, 118) = 9.97, p = .041; and had higher
educational levels: F(1, 120) = 16.03, p = .008 than non-continuers. No significant differences
were observed for the remaining variables.
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Out of the three domains measured by the DASS-21, anxiety was the most highly
endorsed by women. At P1, 9.8% scored in the ‘moderate’ or above range for anxiety and this
increased to 15.7% at P2. Elevated stress was endorsed in 9.8% at P1 and 11.8% at P2.
Depression was reported in 4.9% at P1 and 5.9% at P2. Good physical QOL was endorsed by
79.5% at P1 and 64.7% at P2. The majority of women reported good psychological QOL at P1
(91.8%) and P2 (82.4%). Good social QOL was endorsed by 91.0% (P1) and 84.3% (P2). Good
environmental QOL was endorsed by 95.9% (P1) and 96.0% (P2). Given there is no established
cut-off score for the SEQ-SC6, no statistics were calculated for self-criticism. Paired sample ttests revealed that physical, psychological, and social QOL, and self-criticism significantly
decreased from P1 to P2, while depression and stress significantly increased. No changes were
observed in environmental QOL or anxiety (see Table 6.1).
Pearson correlation coefficients were calculated between all subscale scores for
wellbeing, distress and self-criticism. All domains of the DASS-21, WHOQOL-BREF and
DEQ-SC6 (except environmental QOL) were positively correlated with corresponding
domains at P2. For many of the examined variables, higher wellbeing was associated with
lower distress (see Table 6.2). A number of significant correlations were observed between
demographic and mental health variables (see Table 6.3); however, there were several
demographic variables which were non-significant (i.e., parity, employment status, income,
weeks women found out about pregnancy, gender of baby, fertility treatment, housing situation,
educational qualifications, cultural background).
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Table 6.1
Mean Scores and Paired Sample T-Tests
P1
Min

P2
Max

Mean

%

Min

Max

(SD)
Physical QOL

19

100

74.5

44

100

QOL
Social QOL

76.9

20.5

19

100

100

79.0

8.2

44

94

40

100

QOL
Depression

83.6

9.0

31

100

13

1.5

4.1

50

100

0

13

2.7

4.9

0

13

0

17.5

4.4

9.8

0

10

6

42

28.2
(7.9)

Note. significant at **p < .01, *p < .05

17.6

3.43**

.001

74.6

15.7

2.33*

.024

82.0

4.0

0.69

.493

2.7

5.9

-3.75**

.000

2.9

15.7

-0.80

.427

11.8

-2.98*

.004

-

7.03**

.000

(2.6)
9.8

0

16

(3.7)
Self-criticism

71.8

(2.9)

(2.9)
Stress

.002

(12.4)

(1.9)
Anxiety

3.25*

(13.7)

(13.3)
0

67.6

(12.9)

(11.4)
Environmental

35.3

%

(16.3)

(11.4)
31

p

(SD)

(17.6)
Psychological

Mean

t

5.5
(3.5)

-

6

42

18.9
(10.3)
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Table 6.2
Correlation Matrix for Mental Health Variables at P1 and P2
Scale

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

1. PhyP1

1

2. PsyP1

.53**

1

3. SocP1

.31**

.51**

1

4. EnvP1

.47**

.56**

.60**

1

5. DepP1

-.47**

-.50**

-.38**

-.50**

1

6. AnxP1

-.37**

-.42**

-.26**

-.42**

.52**

1

7. StrP1

-.44**

-.50**

-.41**

-.42**

.64**

.54**

1

8. SCP1

.39**

.59**

.29**

.37**

-.52**

-.35**

-.54**

1

9. PhyP2

.59**

.45**

.10

.27

-.46**

-.41**

-.39**

.34*

1

10. PsyP2

.42**

.63**

.15

.16

-.56**

-.43**

-.56**

.58**

.49**

1

11. SocP2

.20

.34*

.43**

.19

-.24

-.19

-.29**

.20

-.49**

.34*

1

12. EnvP2

.35*

.34*

.10

.24

-.36*

-.46**

-.24

.20

.57**

-.44**

.46**

1

13. DepP2

-.40**

-.43**

-.23

-.22

.49**

.37**

.50**

-.23

-.63**

-.61**

-.40**

-.41**

1

14. AnxP2

-.32*

-.46**

-.27

-.30*

.59**

.62**

.56**

-.19

-.54**

-.51**

-.28

-.49**

.62**

1

15. StrP2

-.36**

-.44**

-.35*

-.28*

.35*

.21

.67**

-.24

-.42**

-.40**

-.48**

-.27

.67**

.49**

1

16. SCP2

.05

.36**

.11

.17

-.20

-.04

-.23

.48**

.35*

.29*

.17

-.09

-.33*

-.23

-.34*

16

1

Note. **significant at p < .01; *significant at p < .05
Note. Phy = physical QOL; Psyc = psychological QOL; Soc = social QOL; Env = environmental QOL; Dep = depression; Anx = anxiety; Str =
stress; SC = self-criticism
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Table 6.3
Significant Correlations Between Demographic and Mental Health Variables
Demographic variable

Mental health variable

r

p

Maternal age

Depression (P1)

-.19

.044

Self-criticism (P1)

.19

.037

Psychological QOL (P2)

.40

.003

Self-criticism (P2)

.230

.033

Gestational age

Self-criticism (P2)

-.47

.000

Intended pregnancy

Physical QOL (P1)

.26

.003

History of miscarriage

Physical QOL (P1)

-.20

.027

Physical QOL (P2)

-.31

.028

Anxiety (P2)

.28

.047

Physical QOL (P1)

.21

.024

Psychological QOL (P1)

.18

.049

Social QOL (P1)

.24

.008

Environmental QOL (P1)

.21

.023

Anxiety (P1)

-.19

.039

Self-criticism (P1)

.19

.036

Environmental QOL (P2)

.33

.018

Relationship status
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6.3.3. Main Analyses
A series of linear regressions were conducted to further examine the relationship
between depression, anxiety and stress at P1 and P2. All models were significant. Depression
at P1 predicted depression at P2: R2 = .35, F(1, 49) = 27.85, p < .001. Anxiety at P1 predicted
anxiety at P2: R2 = .36, F(1, 49) = 29.19, p < .001. Stress at P1 predicted stress at P2: R2 = .52,
F(1, 49) = 55.94, p < .001.
To further investigate the role of mental health variables in relation to depression,
anxiety, and stress, a series of multiple linear regressions were conducted. In the first model,
depression (P2) was entered as the response variable and anxiety, stress, physical,
psychological, social, and environmental QOL, and self-criticism (all at P1) were entered as
the predictor variables. The overall model predicting depression at P2 was significant: R2 = .54,
F(8, 42) = 6.03, p < .001 with psychological QOL, environmental QOL and depression
identified as significant individual predictors (Table 6.4).
In the second model, anxiety at P2 was entered as the response variable and all P1
mental health variables were entered as the predictor variables. The overall model predicting
anxiety at P2 was significant: R2 = .47, F(8, 42) = 6.56, p < .001 with psychological QOL,
anxiety, stress and self-criticism being identified as significant individual predictors (Table
6.5).
In the third model, stress at P2 was entered as the response variable and all P1 mental
health variables were entered as the predictor variables. The overall model predicting stress at
P2 was significant: R2 = .54, F(8, 42) = 8.43, p < .001 with psychological QOL and stress being
identified as significant individual predictors (Table 6.6).
A series of multiple linear regressions models were conducted for distress at P2, using
only depression, anxiety and stress at P1 as predictors: depression: R2 = .39, F(3, 47) = 11.51,
p < .001; anxiety: R2 = .40, F(3, 47) = 12.18, p < .001; stress: R2 = .60, F(3, 47) = 25.54, p <
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.001. Although these models were significant, they accounted for less variance than the above
models.

Table 6.4
Regression Coefficients for Each Predictor Variable at P1 on a Multiple Linear Regression
Analysis Predicting Depression at P2
B [95% CI]

SE

β

t

p

Depression

.45 [0.05, 0.85]

.20

.38

2.27

.028

Anxiety

.09 [-0.20, 0.39]

.15

.09

0.63

.532

Stress

.17[-0.12, 0.46]

.14

.21

1.18

.244

Physical QOL

-.04 [-0.09, 0.01]

.03

-.21

-1.54

.130

Psychological QOL

-.08 [-0.15, -0.00]

.04

-.32

-2.05

.047

Social QOL

-.01 [-0.07, 0.05]

.03

-.05

-0.34

.732

Environmental QOL

.08 [0.01, 0.14]

.03

.35

2.26

.029

Self-criticism

.06 [-0.04, 0.17]

.05

.18

1.26

.213

Table 6.5
Regression Coefficients for Each Predictor Variable at P1 on a Multiple Linear Regression
Analysis Predicting Anxiety at P2
B [95% CI]

SE

β

t

p

Depression

.20 [-0.16, 0.56]

.18

.18

1.12

.268

Anxiety

.35 [0.08, 0.61]

.13

.36

2.64

.012

Stress

.27 [0.01, 0.53]

.13

.37

2.07

.045

Physical QOL

.01 [-0.03, 0.06]

.02

.08

0.61

.548

Psychological QOL

-.08 [-0.15, -0.01]

.03

-.37

-2.37

.022

Social QOL

.01 [-0.04, 0.06]

.03

.04

0.30

.766

Environmental QOL

.03 [-0.03, 0.09]

.03

.14

0.92

.365

Self-criticism

.10 [0.01, 0.30]

.05

.32

2.30

.027
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Table 6.6
Regression Coefficients for Each Predictor Variable at P1 on a Multiple Linear Regression
Analysis Predicting Stress at P2
B [95% CI]

SE

β

t

p

Depression

-.18 [-0.63, 0.26]

.22

-.12

-0.83

.413

Anxiety

-.22 [-0.55, 0.11]

.16

-.17

-1.36

.182

Stress

.87 [0.54, 1.10]

.16

.89

5.40

.000

Physical QOL

-.02 [-0.07, 0.04]

.03

-.08

-0.66

.515

Psychological QOL

-.09 [-0.17, -0.00]

.04

-.30

-2.07

.045

Social QOL

.00 [-0.06, 0.07]

.03

.01

0.07

.944

Environmental QOL

.03 [-0.05, 0.10]

.04

.10

0.72

.473

Self-criticism

.08 [-0.03, 0.19]

.06

.81

1.41

.165
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6.4. Discussion

The aim of this study was to investigate wellbeing, distress and self-criticism in a
sample of Australian pregnant women across two time points from early to late pregnancy. We
found a relatively low prevalence of distress and a high level of wellbeing during pregnancy,
with significant changes in symptom trajectory between trimesters. Overall depression and
stress increased; physical QOL, psychological QOL, social QOL and self-criticism decreased;
and anxiety and environmental QOL remained stable across pregnancy. Mental health in early
pregnancy was predictive of distress in late pregnancy. Finally, higher self-criticism was
associated with lower distress in early and late pregnancy.

6.4.1. The Trajectory of Mental Health Over the Course of Pregnancy
In contrast to the commonly reported pattern of decreased distress symptomatology
(Bowen et al., 2012; Chang et al., 2014) and increased emotional wellbeing (Chang et al., 2014)
across pregnancy, we observed an increase in depression and stress and a decrease in wellbeing
across pregnancy (also see Effati-Daryani et al., 2018). We propose that these differences
reflect a combination of the time and location at which women completed the measures.
First, our P1 mean gestational age of 19 weeks may represent a window of reduced
anxiety regarding possible miscarriage and increased opportunities for social sharing of the
pregnancy. In contrast, the P2 mean gestational age of 32 weeks may capture a period of
increased maternal stress due to the combination of hormonal/physiological changes (Sieber et
al., 2006) and practical/psychological demands (e.g., preparing for the baby’s arrival, anxiety
about the birth, transition from work) associated with late pregnancy. Current trimester-based
models may fail to capture such fluctuations in mental health.
Second, the location of self-report may have also captured different response styles.
Our P1 was completed at the hospital where antenatal care was being accessed, potentially
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introducing a social desirability bias and under-reporting of mental health concerns (Caputo,
2017). We advised women that their midwife would be notified if their responses indicated
considerable distress. This may have meant that some women minimised their reports based on
concern about mental health stigma or distrust in medical professionals, especially at P1 when
they were in close proximity to their care team. The fact that study recruitment and antenatal
care book took place at Wollongong Hospital may have contributed to the overall low level of
distress reported across the two timepoints. The online at-home format for P2 may have
provided different opportunities for women to reflect on their current experiences. Give the
practicality of recruitment in health care settings and use of technology-based platforms to
facilitate follow-up research participation, further consideration of these issues is warranted.

6.4.2. Wellbeing
The conceptualisation of maternal mental health within antenatal research has largely
focused on negative affect (Howard et al., 2014), and as a result, little research has explored
factors that support women in maintaining their wellbeing throughout pregnancy (Phua et al.,
2020). We sought to address this gap to facilitate a more holistic understanding of women’s
experiences throughout pregnancy. Consistent with previous research (Da Costa et al., 2010;
Sahrakorpi et al., 2017), higher wellbeing was associated with lower anxiety and depression, a
pattern that also existed for stress. This finding provides support for the need to further evaluate
the importance of wellbeing as a mental health construct.
We observed two important patterns related to the utilisation of QOL measures. First,
depression in late pregnancy was better predicted by wellbeing (physical, psychological, social
and environmental QOL) and distress (depression, anxiety and stress) in early pregnancy than
distress alone. The same pattern was observed for anxiety and stress. These findings suggest
that although previous research has identified important stressors for pregnant women, it may
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not have considered the individual’s capacity to balance their resources and skills with life
challenges. This assertion was further supported by the finding that our participants reported
lower levels of depression and stress than in previous research (Effati-Daryani et al., 2018;
Underwood et al., 2016). By asking about the positive and negative experiences women had
had throughout their pregnancy, we may have elicited a more balanced account of women’s
emotional health.

6.4.3. Self-Criticism
An unexpected finding was that higher self-criticism was associated with lower distress
in early and late pregnancy. At face value this finding is inconsistent with previous research
(Besser et al., 2007; Priel & Besser, 2000; Vliegen & Luyten, 2009). However, the availability
of resources and other temperament traits (e.g., self-compassion, social-support, MFA) have
been shown to buffer this relationship (Kaurin et al., 2018; Priel & Besser, 1999, 2000). The
absence of a DEQ-SC6 cut-off score makes it difficult to establish what a ‘normal’ level of
self-criticism might be. Building on Besser and colleagues’ (2007) suggestion that low levels
of self-criticism may not increase vulnerability to depression, and the negative cognitive biases
that occur in severely depressed individuals may not be present in those with mild to moderate
depression (Ruehlman et al., 1985), we propose a degree of self-criticism may serve as a
protective factor in pregnancy. Furthermore, Thompson and Zuroff (2004) identified the setting
and monitoring of one’s progress against high-standards as an example of a positive element
of self-criticism which has been linked with adaptive traits such as self-esteem (Rosenberg,
1965), positive achievement striving (Frost et al., 1993) and active coping (Dunkley et al.,
2000). In pregnancy, this may translate into women being informed about their pregnancy,
engaging with antenatal services, and potentially an increased willingness to participate in
research.
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Previous studies examining the trajectory of self-criticism during the perinatal period
have only used one time point during pregnancy, with the second being in the postnatal period
(Besser & Priel, 2003; Besser et al., 2007; Brassel et al., 2020). We found a decrease in selfcriticism from early to late pregnancy. Maternal identity development, preparation for the
baby’s birth and acknowledgement of the change and uncertainty that will likely characterise
the early postpartum period (Lothian, 2008; Mercer, 2004) may foster a re-allocation of
women’s emotional resources from a self-focus to a baby-focus. This re-evaluation of beliefs
and values may lead to less adverse self-assessment.

6.4.4. Strengths and Limitations
Our community sample consisted of women from varying educational, socioeconomic
and cultural backgrounds, with diverse family structures, ages and pregnancy histories. Our
longitudinal design provides rich information about the trajectory of mental health in
pregnancy, though we note that the high attrition rate was a methodological limitation. The use
of self-report questionnaires allowed us to collect a range of data from a large sample with
minimal consumer and healthcare worker burden. However, reliance on self-report means that
symptomology may have been under or over-reported. In addition, differences in location
where questionnaires were completed (i.e., at the hospital at P1, at home at P2) and the
gestational age of women at each time point may have introduced variability in findings.
Finally, we note that our regression models included seven predictors with a relatively small
sample of 52 women, and as such, these findings should be interpreted with caution.

6.4.5. Recommendations
Our findings support the following recommendations:
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1. A renewed focus on longitudinal studies investigating the trajectory of positive and
negative affect across the antenatal period.
2. Support for a move from the current stage/trimester-based model to a continuum for
measuring wellbeing and distress during pregnancy.
3. Future research to investigate whether the protective elements of self-criticism promote
positive engagement with antenatal health care services.
6.4.6. Conclusion
Given that only 20% of women who experience mental health difficulties in the
perinatal period receive treatment (Marcus, 2009), and the potential for long-term negative
impacts on mother and infant (Schetter, 2011), there is a need to better understand each
individual’s capacity to balance their resources and life challenges over the antenatal period.
Asking women about the positive and negative experiences they are having throughout their
pregnancy is important for eliciting a more balanced account of their mental health. A richer
understanding of these experiences will support the development of effective antenatal
screening and targeted interventions to support at-risk women.
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Chapter 7: Discussion and Future Directions
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7.1. Preamble
The five studies in this thesis have contributed new knowledge on women’s experiences
of maternal mental health and bonding during pregnancy. This concluding chapter summarises
the main findings of these studies in line with the overall aim of the thesis – to understand the
ways in which women experience and describe their pregnancy, including the ways they feel
towards themselves and their babies. A discussion of the strengths and limitations of the thesis
studies is followed by an outline of theoretical and clinical implications and recommendations
for future areas of research.
7.2. Overview of Main Findings
7.2.1. Aims of the Thesis
The specific aims of this thesis were to:
1. Systematically analyse and report on the existing peer-reviewed literature on the
association between maternal mental health and MFA, and maternal mental health and
early postpartum bonding in studies that also examined MFA (Study 1).
2. Identify how maternal mental health and MFA are being described and measured in the
existing literature (Study 1).
3. Examine the role of pregnancy acceptability and pregnancy intendedness in maternal
mental health and MFA during pregnancy (Study 2).
4. Qualitatively examine women’s lived experiences of the rewarding and difficult parts
of pregnancy, and the factors they identify as stressful (Study 3).
5. Assess the usefulness of a brief qualitative survey as a tool to enquire into the factors
women identify as contributing to their experiences of pregnancy (Study 3).
6. Trial a modified version of the Arnott and Meins (2008) protocol for assessing mindmindedness during pregnancy with an adapted ‘describe your child’ interview question
and additional prompts to provide scaffolding for expecting mothers (Study 4).
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7. Investigate whether a relationship exists between MFA and antenatal mind-mindedness
in women in their second and third trimester of pregnancy (Study 4).
8. Longitudinally investigate the trajectory of women’s wellbeing, distress and selfcriticism in early and late pregnancy (Study 5).

7.2.2. Main Findings
The studies presented in this thesis generated new insights about the experiences of
women during pregnancy, specifically in the areas of MFA and mental health. The systematic
review of 25 studies in Study 1 provided a comprehensive overview of the literature on
maternal mental health, MFA and early postpartum bonding. The predominant focus of studies
was depression, which was associated with lower MFA and postpartum bonding in the majority
of publications. Positive partner and social relationships were consistently associated with
higher MFA. Due to discrepancies in study findings regarding anxiety and stress, and
insufficient research on wellbeing, rumination, body dissatisfaction and disordered eating, no
other trends could be identified. The findings from the systematic review highlight the link
between MFA, depression and interpersonal relationships, and the need for future research to
consider positive and negative domains of mental health when considering correlates of MFA.
Evaluation of the design and methodology of studies within the systematic review
identified several interesting patterns. More than half of the studies employed cross-sectional
designs and many of the longitudinal studies included wide variations in assessment time points
(e.g., first half of pregnancy, 2-40 weeks), impeding analysis of the changing mother-baby
relationship over time. A concerning finding was that 28 of the 34 instruments used to assess
mental health were domain-generic and most had not been validated for antenatal populations.
These instruments may be insufficiently sensitive to identify the unique factors that affect
pregnant women’s mental health. In addition, there was no consensus on the definition of the
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MFA construct, resulting in multiple terms being used to describe the antenatal bond. The
majority of articles considered for review had a solely antenatal or postnatal focus, with few
studies following women throughout the entirety of the pregnancy and postpartum period. It is
likely that large variations in data collection points, variability in the type of MFA screening
tool used and failure to control for individual and demographic variables contributed
to heterogeneity in study findings. The diverse backgrounds of women who participated in the
studies, however, was a strength of the included studies.
Building on from the review findings, the empirical component of this thesis examined
positive and negative domains of mental health and MFA longitudinally throughout pregnancy
with recognition of the role of individual and demographic factors. Findings from Study 2
revealed that women with low pregnancy acceptability reported significantly lower physical
and environmental QOL, lower MFA, and higher depression, anxiety and total distress. This
suggests that regardless of whether a woman’s pregnancy was intended or unintended, her
cognitive and emotional appraisal of the pregnancy post-conception is related to the way she
feels about herself and her baby. It is likely that ambivalent and negative feelings towards
pregnancy may have reflected an evaluation of poor timing and desirability and a disconnect
between reality and intentions around fertility behaviour (Barrett et al., 2004). These findings
suggest that low pregnancy acceptability may lead to an increase in distress, decrease in quality
of life and poorer MFA, or alternatively, that women’s existing mental health and emotional
connection towards their baby may reduce their appraisal of acceptability. The concept of
pregnancy acceptability captures a woman’s pregnancy journey in a way that asking only about
her original pregnancy intentions does not.
Moderation analyses in Study 2 revealed a relationship between psychological distress
and MFA for women who reported ambivalent or negative feelings (low acceptability), but not
those who reported entirely positive feelings towards their pregnancy (high acceptability). This
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suggests that the association of distress and MFA is dependent on women’s appraisal of
pregnancy acceptability. Specifically, women who experience ambivalent or negative feelings
towards their pregnancy and symptoms of psychological distress (e.g., depression, anxiety,
stress) find it more difficult to form positive mental representations of their baby and engage
in behaviours that signify a desire for closeness and interaction with their baby. While further
research is needed to examine the generalisability of this finding, recognition that women with
both low pregnancy acceptability and psychological distress may find it more difficult to bond
with their baby antenatally is important.
The brief survey methodology used in Study 3 provided the opportunity for a cohort of
over 100 women with diverse backgrounds, pregnancy histories and family structures to
convey meaningful information about the rewarding and difficult experiences of their
pregnancies. The brief survey methodology used in this study was unable to elicit the richness
of experiences obtained from interviews and focus groups. However, it did provide a simple
and time-efficient mechanism for hearing directly from women about the factors they regard
as inherently important to their experience of pregnancy, without imposing a heavy time burden
on participating women, healthcare workers or researchers. The design of a similar survey
could be incorporated into routine antenatal care and could be used to individually tailor
support for women during the antenatal period.
Thematic analysis of surveys in Study 3 revealed that women report a range of positive
and negative aspects of pregnancy. These were often inverse forms of the same phenomenon
(e.g., women were joyful about expanding their family, and concerned about juggling their
pregnancy and family demands; grateful for the pregnancy and frustrated about needing to
make changes to daily life). The diversity of women’s lived experience of pregnancy was
reflected in the finding that no participant endorsed all seven themes. In addition to building a
profile of shared experiences, research portraying the ‘good and bad’ experiences of pregnancy
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assists in breaking down damaging stereotypes and normalising experiences of distress
(Doherty et al., 2018; Staneva et al., 2017). The fact that women did not identify financial stress
or home relocation as difficult parts of pregnancy despite being the two most frequently
endorsed stressors was noteworthy. This may reflect a tendency to separate issues of finance
and housing from pregnancy, or the practice of taking on a short-term stressor to align with
long-term goals and values. This finding highlights the diversity of women’s experiences of
pregnancy, and how they regard the factors that affect their wellbeing. It illustrates the value
of using a variety of tools to communicate with women about their experiences and needs (i.e.,
open ended surveys, check box, verbal check ins, screening tools).
In Study 4, a novel approach for measuring mind-mindedness during pregnancy was
employed and the relationship between MFA and antenatal mind-mindedness was investigated.
Modifying the existing mind-mindedness paradigm to include prompts following the “what do
you think your baby will be like?” question was effective in significantly increasing the
frequency of both mental and overall comments made by expecting mothers. With 42 of the 43
participants making at least one mental prediction after the prompts, it became possible to use
the proportion of mental predictions as the ‘measure’ of mind-mindedness. The use of prompts
in Study 4 was in line with Arnott and Meins’ (2008) suggestion of asking parents to reflect on
specific characteristics they expected their future child to have. Prompts allowed women to talk
about how they were thinking and feeling towards their baby, and encouraged further
articulation and elaboration of ideas, with no evidence of bias directing women towards mental
attributes. The relative difficulty of generating future-based predictions (as in antenatal
research) rather than drawing on qualities based on an existing relationship (as in postpartum
research) (Arnott & Meins, 2008) provided an additional rationale for offering expecting
parents with scaffolding questions. These findings encourage a renewed commitment in
antenatal research to using semi-structured interview methodologies, including the ‘describe
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your baby’ question and general prompts as ways to capture women’s imaginings and
predictions.
In line with hypotheses, higher MFA in the second and third trimesters was positively
correlated with mind-mindedness in the third trimester in Study 4. This finding suggests that
women who had difficulty forming a bond with their unborn baby showed a reduced capacity
to be mind-minded. Noticing in-the-moment cues during pregnancy and feeling emotionally
connected to their unborn child may make it possible for women to form future-based
predictions about the mental qualities of their child, such that MFA may be a precursor to mindmindedness. These findings suggest that women who report low MFA may also have
difficulties with antenatal mind-mindedness, and that this may have a negative influence on the
mother-infant relationship (McMahon & Bernier, 2017; Meins et al., 2018). It would not be
reasonable to screen women for mind-mindedness capacity during routine antenatal care due
to the time-intensive assessment process. However, a brief MFA screener such as the MFAS
(Cranley, 1981) or MAAS (Condon, 1993) could be administered to women during antenatal
visits. Women who report low MFA could be identified by healthcare professionals and invited
to participate in an appropriate intervention to build mind-mindedness. Such interventions exist
for parents postnatally (Colonnesi et al., 2019; Larkin et al., 2019; Schacht et al., 2017), but
have not been adapted for use during pregnancy. The development and evaluation of antenatal
mind-mindedness interventions should be the subject of future research.
Analyses of self-reported mental health symptomatology in Study 5 revealed an
increase in distress and a decrease in wellbeing from early to late pregnancy, specifically
increased depression and stress, and decreased physical, psychological and social QOL. This
finding was unexpected based on previous research (Bowen et al., 2012; Chang et al., 2014),
but may be explained by the time and place at which women completed measures. The first
time point (M = 19 weeks) potentially represented a window of reduced anxiety around
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miscarriage and opportunity for social sharing. In contrast, hormonal and physiological
changes, and increase in demands around the baby’s impending arrival at the second time point
(M = 32 weeks) may have contributed to poorer mental health in late pregnancy. The current
reliance on trimester-based models and lack of standardised data collection points across
pregnancy may be insufficiently sensitive to such fluctuations. It is also possible that women
felt more able to be honest about how they were feeling and were less affected by social
desirability bias at the second time point – when they completed questionnaires electronically
in their home. This represented a point of difference with the first time point which involved
completing a physical questionnaire at the hospital.
Examination of the trajectory of mental health across pregnancy in Study 5 revealed
that higher wellbeing was associated with lower depression, anxiety and stress in early and late
pregnancy. Regression analyses revealed that the three distress domains (i.e., depression,
anxiety and stress) in late pregnancy were better predicted by wellbeing and distress in early
pregnancy, than distress alone. These findings highlight the value of examining wellbeing as a
component of positive mental health within pregnancy research, in addition to the more
commonly studied domains of negative affect.
An unexpected finding in Study 5 was that higher self-criticism was associated with
lower distress in early and late pregnancy. Although this was inconsistent with previous
perinatal research (Besser et al., 2007; Priel & Besser, 2000; Vliegen & Luyten, 2009), it
aligned with two previous studies which found that low levels of self-criticism did not increase
vulnerability to depression (Besser et al., 2007), and that mild to moderate depression had less
of an impact on cognitive processes than severe depression (Ruehlman et al., 1985). The low
level of depression and overall distress reported in the current study, and the absence of cut-off
scores for clinical levels of self-criticism on the DEQ-SC6 also supports these explanations.
These findings suggest that a degree of self-criticism may serve as a protective factor in
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pregnancy. Exploration of the link between components of self-criticism and adaptive traits
during pregnancy, as has been shown in postnatal populations (Besser & Priel, 2003; Besser et
al., 2007), requires further research attention. The findings from Study 5 highlight the need for
research that considers positive and negative aspects of mental health, and the way women
balance challenges with resources, to achieve a more holistic understanding of women’s mental
health.

7.3. Strengths and Limitations
The mixed-methods design used in this thesis provided a rich, multi-dimensional
examination of the existing literature surrounding women’s mental health and MFA,
quantitative data on mental health symptomatology and MFA, and a qualitative exploration of
women’s lived experiences of pregnancy. Combining this mixed methods approach with a large
dataset in Study 2 and Study 3 provided a unique cross-sectional snapshot of women’s mental
health, MFA and pregnancy experiences. The findings of this thesis are further strengthened
by the longitudinal design of Study 4 and Study 5 which allowed for an investigation of
experiences of mental health and MFA over time. Given the recognition of pregnancy as a time
of fluidity and transition, and the understanding that women’s views and feelings towards
herself and her baby may change, this investigation provided valuable insights about the
trajectory of women’s mental health and broader experiences.
The decision to recruit participants from Wollongong Hospital Antenatal Clinic
facilitated the cultivation of a diverse group of women who formed the participants for studies
2-5. Wollongong Hospital is the largest hospital in the Illawarra and Shoalhaven Local Health
District, providing generalist and specialist maternity services to women across a 250km
catchment area (ISLHD, 2019). The women who chose to participate came from a range of
cultural backgrounds and had diverse demographic profiles, pregnancy histories and antenatal
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care needs. Although the group of participants was diverse, it should be recognised that
recruitment took place from a regional hospital. As such, findings from these studies may not
accurately reflect the pregnancy experiences of all women (e.g., women in large urban centres,
women in rural and remote communities, women who cannot or do not access antenatal care).
One of the gaps identified within the systematic review (Study 1) was the need for
conceptualisation of studies that spanned the pregnancy and early postpartum period. Despite
this finding, Studies 2-5 within this thesis focussed exclusively on the antenatal period. A
combination of factors including a higher than anticipated dropout rate and restrictions on data
collection during 2020 as a result of the COVID-19 pandemic meant that changes were made
to project aims and designs when it became clear that examination of early postpartum
experiences was not feasible.
Self-report quantitative questionnaires formed a significant portion of the data within
this thesis. Self-report measures have the advantages of providing a low-cost and efficient way
to collect information in a way that minimises burden to participants. However, it should also
be noted that they rely on self-assessment of functioning based on symptomatology or general
statements, and factors such as social desirability bias may lead to under or over-reporting. The
use of clinical interviews and structured assessments would have allowed for a more
comprehensive and sensitive assessment of women’s mental health, but would have been an
additional burden on participants and healthcare workers, and was beyond the scope of this
thesis. Careful consideration was given to the screening tools utilised within studies. The
DASS-21 was chosen above the more widely used EPDS due to its capacity to assess symptoms
of anxiety and stress in addition to depression, and its validation for use in pregnancy (Xavier
et al., 2016). As was identified as a limitation of the field in Study 1, there are few mental
health measures validated for antenatal populations. The WHOQOL-BREF was used as a
measure of wellbeing, and although it has not been validated in pregnancy, it has been utilised
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in postpartum research (Webster et al., 2010). Similarly, there is currently no specific or
validated measure of self-criticism during pregnancy and so the decision to use the DEQ-SC6
was based on consultation with broader perinatal literature (Brassel et al., 2020). As with all
self-report data, these findings should be interpreted with caution.
In addition to the noted limitations of the overall thesis, there are two methodological
weaknesses within specific studies that require further elaboration. The first related to the way
pregnancy acceptability was measured in Study 2. Women who reported their pregnancy was
‘unplanned’ were asked how they felt about the pregnancy, although this question was not put
to women who reported their pregnancy was intended. A decision was made to group the
women with intended pregnancies and those reporting entirely positive feelings towards their
pregnancy as the ‘high pregnancy acceptability’ group, and those with unintended pregnancy
with mixed or negative feelings as the ‘low pregnancy acceptability group.’ This decision was
made in review of the literature (Sable, 1999; Santelli et al., 2009) and based on the assumption
that women with planned pregnancies experience a high degree of acceptability. However, on
reflection, it would have been preferable if that assumption had not been made, and if all
women had been asked how they felt about their pregnancy. In addition, pregnancy
acceptability was assessed on the basis of one question, and this could not fully capture the
complex and changing nature of women’s views about pregnancy timing and desirability.
Asking women about their cognitive and emotional response to their pregnancy at one time
point provided a snapshot of their appraisal of the acceptability of the pregnancy. The use of a
multiple-item pregnancy acceptability measure for all women regardless of pregnancy
intendedness, administered at different stages throughout pregnancy, would have allowed for
a more nuanced understanding of pregnancy acceptability. Currently no such measure exists
for assessing acceptability, making this an important area for future research.
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In response to the identified need for longitudinal research (as found in Study 1), Study
5 involved an examination of maternal mental health across two time points in pregnancy. A
notable methodological limitation within this study was the attrition rate. The study involved
the completion of measures in the second trimester (n = 122), and again in the third trimester
(n = 52), with the final sample representing only 43% of original participants. This attrition
rate was disappointing, but not uncommon in the perinatal field (Chen et al., 2004; Heron,
O'Connor, Evans, Golding, & Glover, 2004; Kirk & Preston, 2019), and perhaps contributes to
the prevalence of cross-sectional studies within antenatal research. Efforts were made to
understand the reasons that contributed to this high dropout rate, including pregnancy loss,
declining health and choice to not participate in later data collection. Statistical analyses
revealed no significant differences in mental health or MFA responses between continuers and
discontinuers. It was found that women who did not continue had a greater number of children,
were more likely to have had a previous miscarriage and held fewer educational qualifications.
These factors should be considered when interpreting the findings from Study 5.

7.4. Future Research Directions
The findings of this thesis support several areas for future research. First, there is a clear
need for a renewed commitment to the establishment of a strong theoretical framework around
the construct of MFA. Once this has been accomplished, a consensus can be achieved regarding
the most appropriate definitions, terminology and measurement tools. It is hoped that this will
create much needed momentum and support the advancement of the field.
A second priority for further research is careful consideration of the type of screening
tools used for assessing women’s mental health and early bonding, as well as the timing of
their administration. Validation of existing domain-general mental health tools for antenatal
populations or development of pregnancy-specific measures will ensure sensitive and accurate
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measurement of mental health symptomatology. Establishing norms and cut-off scores for
MFA questionnaires will support researchers to be able to identify normal variance within
groups so that women at risk of bonding difficulties can be clearly identified. Establishing
standardised data collection points during pregnancy may help to reduce large variations in
testing points and may account for some discrepancies in across-study findings within the wider
literature. One option for addressing this issue is to replace the current trimester-based model
with a continuum-based model, to provide a more comprehensive profile of the changing
trajectory of mental health and bonding during pregnancy.
The third insight for future research arising from this thesis relates to the importance of
listening to women’s voices when seeking to understand their experiences of pregnancy. If
researchers and health professionals want to identify the best ways to understand and support
women during pregnancy, it is vital that they continue to talk to women about their lived
experiences and the factors they identify as important. The findings of this thesis support a
holistic examination of antenatal experiences that considers positive and negative domains of
mental health, with a focus on wellbeing and distress.
This thesis supports research into constructs such as pregnancy acceptability, antenatal
mind-mindedness and self-criticism that aim to understand the role of individual factors such
as attitudes towards pregnancy, mentalising capacity and personality – all of which may
influence women’s feelings towards themselves and their babies. The rich data derived from
the brief survey on rewarding and difficult parts of pregnancy highlight the potential value of
brief surveys in research and routine antenatal care that could be used alongside current history
taking practices and psychological screening tools.
Finally, this thesis invites a renewed commitment to the field of pregnancy research.
Pregnancy marks a major transition point in the lives of women, and represents the very
beginnings of the relationship between mother and baby. Women describe pregnancy as a time
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of ups and downs, and report a range of diverse experiences that can have long-lasting impacts
on their identity, relationships and future. The findings within this thesis highlight pregnancy
as a time of complex and multi-layered experiences, and a period of unique change and
challenge. It is for these reasons that research is required to understand why one in five women
will experience mental health difficulties during the antenatal period (Austin & Highet, 2017)
and how we can best promote maternal wellbeing and the emerging mother-to-baby bond.
Research shows that a pre-conception or antenatal episode of distress is the largest risk factor
for postpartum mental ill-health (Underwood et al., 2016) and that 70% of women who
experience symptoms of mental illness during pregnancy will continue to experience distress
postpartum (Austin & Kingston, 2016). The link between antenatal and postnatal functioning
offers an additional incentive to understand the factors that act as stressors and buffers for
women’s mental health during pregnancy, before problems emerge postnatally for both mother
and baby.
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7.5. Conclusion
The research presented in this thesis empirically examined women’s experiences of
mental health and bonding during pregnancy. The findings support a continued examination of
pregnancy that builds a profile of shared positive and negative components, identifies a clear
trajectory of wellbeing and distress, and has a greater appreciation for the factors that impact
upon women’s experiences of mental health and MFA. A key insight to emerge from this thesis
is the value of talking directly with women about their lived experiences and using this
information alongside data collected from quantitative screening tools. Together, these
approaches can offer an improved understanding of pregnancy that is comprehensive, nuanced
and sensitive to the diversity of women’s experiences. A richer understanding of women’s
experiences during pregnancy will support the development of effective antenatal screening
procedures and targeted interventions for women.
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Review question
Is there a relationship between maternal wellbeing and maternal-fetal attachment during pregnancy, and
maternal wellbeing and mother-infant attachment in the early post-partum period (up to 12 weeks after
childbirth)?

Searches
Electronic databases will be used to conduct searches, including PsycINFO, MEDLINE, Scopus and
CINAHL. Identical search terms will be used for all databases. Searches will be conducted from May to July
2018.
Inclusion:
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• Peer-reviewed
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• Exposure to include any form of maternal wellbeing or psychological distress (e.g., quality of life, stress,
anxiety, depression, distress, self-criticism) during pregnancy and in the post-partum period (up to 12
weeks)
Exclusion:
• Non-original studies
• Qualitative studies
• Studies evaluating the efficacy of an intervention
• Participants who have been exposed to ‘collective trauma’ or natural disaster

Types of study to be included
This systematic review will include all original articles about the research topic. Non-original papers (i.e.,
systematic reviews, meta-analyses, editorials, comments and letters) will be excluded. Articles must be peer
reviewed and published in English. Results will not be limited by publication date. Studies without
experimental (quantitative) design and methods will be excluded.

Condition or domain being studied
There are two conditions being investigated in this review:
1. Maternal wellbeing including quality of life, psychological distress, mental health (i.e., depression, anxiety,
stress and self-criticism).
2. Maternal fetal attachment and mother-infant bonding.
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9.3. Appendix 3 – Study 1 PRISMA Checklist

# Checklist item

Reported
on page #

1 Identify the report as a systematic review, meta-analysis, or both.

1

2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility
criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions
and implications of key findings; systematic review registration number.

2

Rationale

3 Describe the rationale for the review in the context of what is already known.

3-4

Objectives

4 Provide an explicit statement of questions being addressed with reference to participants, interventions,
comparisons, outcomes, and study design (PICOS).

4

Protocol and
registration

5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide
registration information including registration number.

5

Eligibility criteria

6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered,
language, publication status) used as criteria for eligibility, giving rationale.

5-6

Information sources

7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify
additional studies) in the search and date last searched.

5

Search

8 Present full electronic search strategy for at least one database, including any limits used, such that it could be
repeated.

5

Study selection

9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable,
included in the meta-analysis).

5

Section/topic
TITLE
Title
ABSTRACT
Structured summary

INTRODUCTION

METHODS

Data collection process

10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any
processes for obtaining and confirming data from investigators.

5
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Section/topic

# Checklist item

Reported
on page #

Data items

11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and
simplifications made.

6

Risk of bias in
individual studies

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this
was done at the study or outcome level), and how this information is to be used in any data synthesis.

6-7

Summary measures

13 State the principal summary measures (e.g., risk ratio, difference in means).

N/A

Synthesis of results

14 Describe the methods of handling data and combining results of studies, if done, including measures of
consistency (e.g., I2) for each meta-analysis.

N/A

Risk of bias across
studies

15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective
reporting within studies).

N/A

Additional analyses

16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done,
indicating which were pre-specified.

N/A

Study selection

17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for
exclusions at each stage, ideally with a flow diagram.

8 + Fig 1

Study characteristics

18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period)
and provide the citations.

11

Risk of bias within
studies

19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).

9

Results of individual
studies

20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

12-17

Synthesis of results

21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.

N/A

Risk of bias across
studies

22 Present results of any assessment of risk of bias across studies (see Item 15).

N/A

Additional analysis

23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).

N/A

RESULTS

DISCUSSION

290

Summary of evidence

24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance
to key groups (e.g., healthcare providers, users, and policy makers).

25-28

Limitations

25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval
of identified research, reporting bias).

28

Conclusions

26 Provide a general interpretation of the results in the context of other evidence, and implications for future
research.

28-29

27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for
the systematic review.

In
application

FUNDING
Funding
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9.5. Appendix 5 – Participant Information Form

PARTICIPANT INFORMATION FORM
This is an invitation to participate in a study on maternal wellbeing and attachment during and after pregnancy conducted by
researchers at the University of Wollongong.
What is the purpose of this study?
The purpose of this study is to examine maternal wellbeing and attachment over different stages of pregnancy and postpartum.
Specifically, the study will seek to collect information on levels of stress, anxiety, depression, self-criticism, quality of life and
attachment throughout the second and third trimesters of pregnancy, and the early postpartum period. The study aims to provide
a basis for better understanding the way in which pregnancy can impact on women’s wellbeing and improve quality of
antenatal and postnatal care. Your involvement in all aspects of the study is voluntary and you may withdraw your participation
at any time.
Who can participate in this study?
We are inviting pregnant women aged 18 years and over who are receiving antenatal care at Wollongong Hospital Antenatal
Clinic to participate in this study. You can take your time in considering whether you would like to participate and are free to
consult with members of your family or your GP and ask the researchers further questions before making a
decision. Participation is this study in entirely optional, and your decision to participate or not participate will in no way impact
on the quality of care that you receive during your pregnancy or your relationship with the University of Wollongong
or Illawarra Shoalhaven Local Health District.

The researchers involved in this study are:
•
•
•
•

Jane Herbert, Associate Professor (UOW)
Josephine McNamara, Clinical PhD Student (UOW)
Michelle Townsend, Research Fellow (UOW)
Annaleise Gray: Research Assistant (UOW)

What will you be asked to do?
This study invites you to participate in research conducted by researchers from the University of Wollongong at three time
points. You will be invited to complete a questionnaire package upon arrival at your appointment at the Wollongong Hospital
Antenatal Clinic, again at a later point in your pregnancy, and once after you have had your baby. You will also be invited to
participate in a brief phone interview during the third trimester. The specific things you are being asked to consider are outlined
below. Each component is important to the study, but you can you can agree or not agree to participate at each point. There is
no obligation to participate and all information is private and confidential. There is no payment for participation.

What: You will be asked to complete a questionnaire package and phone interview. The questionnaires are estimated to take
approximately 15-20 minutes to complete. The interview is predicted to take approximately 5-10 minutes.

When: You will be asked to complete the questionnaire package at three time points during your pregnancy, once in your
second trimester (approximately 18-22 weeks), once in your third trimester (approximately 30-34 weeks) and once in the early
postpartum period (approximately 8-12 weeks postpartum). You will be asked to participate in a short interview at the second
testing point, at a time that is convenient to you.

Where: You will be given the choice to complete the questionnaires in person while you wait to be seen at Wollongong Hospital
Antenatal Clinic, or via an emailed electronic copy to be completed at a time that is convenient for you. You will be asked to
participate in a short interview to be conducted via phone. You will not be asked to come into the University of Wollongong at
any point.

Possible risks: There are no physical risks associated with this study. You will be asked to convey personal, sensitive
information that some participants may find distressing (e.g., pregnancy history including pregnancy loss, relationship history).
You are free to not answer any questions you do not feel comfortable with, and are free to withdraw from the study at any time.
Opportunity for follow-up care: In the event that your responses to the questionnaires indicate elevated distress levels
(including depression, anxiety and stress) the researcher will inform the midwives in charge of your care of your results. This
will be done so that follow-up care can be arranged for you if necessary.
Other Information

Permission to contact you to participate in the future
If you choose to participate in this study you may also be invited to participate in further related research involving families of
young children. If you agree to be contacted again in the future, we will maintain your name and contact details on a secure
database. You can request for your details to be removed from this database at any time. You will be asked for your consent to
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9.6. Appendix 6 – Consent Form

CONSENT FORM
This study titled ‘Maternal Wellbeing and Attachment During Pregnancy and the Early Postpartum Period’ is being conducted
at the University of Wollongong. I understand that the data collected may contribute to understanding the patterns of
psychological wellbeing experienced by women throughout pregnancy. I consent for the data to be used confidentially in that
manner. I have been made aware of the procedures involved in the study, including any known or expected inconvenience, risk,
discomfort or potential side effects and of their implications as far as they are currently known by the researchers. I understand
that:
• I will be asked to complete a questionnaire at three time points, and a brief phone interview on one occasion.
• Each component is important to the study but that I can agree or not agree to participate at each point and that for each
component I will be asked to provide verbal/written consent prior to any data being collected.
• I have had an opportunity to ask the researcher/s any questions about the study and my participation. I understand that
I may decline to provide any specific data with which I do not feel comfortable.
• That the researchers will inform the midwives in charge of my care in the event that my questionnaire responses
suggest that follow-up care is warranted.
• My information will be stored and analysed confidentially. Only the four researchers will have access to this data. I
am aware that my information will be stored securely for a minimum of five years following completion of the study.
Further use outside this study will require my consent, as well as separate ethical approval.
• My participation in this research is voluntary and that I am free to refuse to participate and withdraw from the research
at any time. My refusal to participate or withdraw from the study will not affect my relationship with the Wollongong
Hospital Antenatal Clinic or the University of Wollongong. I understand that if I choose to withdraw from the study, all
of my data will be deleted.
• The data collected will be added to the information from other participants and that trends in the overall data will be
used confidentially for research reports and journal articles. I consent for it to be used in this manner.
• The researchers will not release information to third parties (i.e., general practitioners, health and life insurers, other
family members, police etc.). The University of Wollongong does have a legal obligation to provide information if
requested to do so by a Court. All requests from Court authorities will be handled by legal services at University of
Wollongong.
• I may be invited to participate in follow-up studies of young families/children in the future. I give permission for the
researchers to contact me in the future. I understand that any future research will require additional consent from me.
If I have any enquiries about the research, I know I can contact the researchers:
• Associate Professor Jane Herbert: (02) 4239 2565 or herbertj@uow.edu.au
• Josephine McNamara: jm334@uowmail.edu.au
• Dr Michelle Townsend: (02) 4298 1304 or mtownsen@uow.edu.au
If I have any concerns or complaints regarding the way the research is, or has been conducted, I can contact the Ethics Officer,
the and UOW Human Research Ethics Committee, on 4221 3386 or email rso_ethics@uow.edu.au I hereby agree to participate
in the University of Wollongong student titled ‘Maternal Wellbeing and Attachment During Pregnancy and the Early
Postpartum Period’ and understand that I can withdraw at any time.
Informed consent: Please circle your response to each item to indicate your consent
Time Point A: Wollongong Hospital Antenatal Clinic
I agree to complete an online or paper based questionnaire about my experience of wellbeing during
pregnancy (approximately 15-20 minutes)
Time Point B: Your Home
I agree to complete an online or paper based questionnaire about my experience of wellbeing
during pregnancy (approximately 10-15 minutes)
I agree to participate in a brief phone interview (approximately 5-10 minutes)
Time Point C: Your Home
I agree to complete an online or paper based questionnaire about my experience of wellbeing
after pregnancy (approximately 10-15 minutes)
Future Participation
I am willing to be contacted again in the future for follow up studies on young families/children
Name (please print).......................................................................
Signature............................................................................................Date......./......./.......

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

